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Type SSU=A Useful, Small Pumping Unit. 





Centrifugal Pumps 


The Allis-Chalmers line 
consists of low, moder- 
ate, and high head single 
stage pumps of 1” to 72” 
discharge, multi-stage 
pumps for working pres- 
sure up to 1500 pounds, 
high efficiency paper 
stock pumps, and pumps 
for special applications. 











Capacities ~30 to 400 g.p.m. 


YPE SSU Pumping Units, while scarcely larger than 

a motor alone, handle capacities from 30 to 400 gal- 
lons per minute, for heads up to 100 feet. Being small 
and light in weight, they are easily transported and any 
rigid support is sufficient as a foundation. Because the 
pump impeller is attached to the motor shaft, alignment 
troubles are eliminated. The motor housing near the 
pump is completely closed so no liquid can get into the 
motor windings. These type SSU pumps can be furnish- 
ed with standard 6pen type, enclosed fan-cooled or ex- 
plosion-proof induction motors, and with single phase 
motors up to the 5 h.p. size. These units were brought 
out in 1927 and the line is exceptionally complete provid- 
ing the most economical pump for any condition within 
the range carried. Pumps for general use are described 
in Bulletin 1647-A, for oil field service in Leaflet 2143. 


Allis-Chalmers Manufacturing Company, Milwaukee 
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Two features dominate this issue. One is a group of 
articles dealing with organization for maintenance. The other 
is a check sheet on which the maintenance engineer may 
chart in detail the physical condition of his plant. 


Evidence there is aplenty that the leaders in maintenance 
engineering are consolidating the position of their function as 
an extremely important part of the machinery by which the 
successful plant is operated. With characteristic foresight 
they are reaching for all available practical information on 
organization — as to both personnel and operation. The 
value of the Organization for Maintenance feature of this 


issue is obvious. 
a 


Records here, and records there — all necessary, all 
furnishing vital information. Yet how often coordinated? 
How often analyzed and summarized to present a picture of 
the physical condition of the plant as a whole? In a few 
plants they are coordinated; in the majority not. The second 
feature of this issue, Maintenance Engineering’s Plant Survey 
Check Sheet, provides a detailed form which the maintenance 
engineer may make into a complete, concise report that will 
show exactly the condition of his plant. 


The completed report will serve as a measure of the extent 
to which he has done his job and may prove to be the 
evidence that he has lacked to secure appropriations for 
needed improvements. 


In the interest of efficient operation of industrial plants, in 
the interest of the maintenance function, and in the interest of 
the individual maintenance engineer, the check sheet is 
provided as an additional service to readers of Maintenance 
Engineering. 














How Maintenance Was Organized 


for Incentive Payment 


ALFRED VAKSDAL 


Plant Engineer 


and 
FREDERICK S. KRIGER 


Assistant Plant Engineer, Corning Glass Works 


AINTENANCE has been in 
M the past, and to some extent 

still is, a kind of catch-as- 
catch-can affair. Frequently it is re- 
garded as a necessary evil and like the 
family skeleton in the closet is not 
brought out into the light and openly 
discussed. In many plants mainte- 
nance practice has not kept pace with 
other departmental advances of the 
past few years. The fact that a dol- 
lar saved on maintenance, production 
remaining constant, means a dollar 
added to profit has in many instances 
been overlooked. 

In this article there is outlined a 
method of organizing maintenance 
functions and duties in all their de- 
tails by means of charts, co-ordinat- 
ing such functions and duties to every 
man in the organization best fitted to 
do the work, and establishing a cost 
system to record expenditures and 
compensate every individual for his 
attainment. 

If each man does not share in the 
results of his accomplishments the co- 
operation in effort is unsatisfactory. 
In other words, if a man is not paid 
for what he does he has nothing to 
gain by improvement of either him- 
self or his work. He becomes a slave 
to his job. 

Before discussing the organization 
of maintenance, let us consider those 
essentials that should be incorporated 
into the system. 

First, the plan should not be lim- 
ited in scope; it should be so consti- 
tuted that it easily may be adjusted 
to any plant, large or small. 

Next, it must designate the duties 
of the individual workman—not only 
those of a foreman or of a group. 

Last, an incentive has to be pro- 
vided for each man in order to assure 
success. Money is an incentive, but 
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another inducement that may ulti- 
mately mean as much should be 
added; that is, individual responsi- 
bility. 

This does not mean that only 
selected men must be reached. Not 
only the skilled workmen, such as the 
carpenters, millwrights, electricians, 
pipefitters, masons, tinsmiths, and ma- 
chinists, but the cleaners, watchmen, 
elevator operators, and laborers as 
well must participate. 

For some years past we have used 
incentives in maintenance work. 
Where properly applied, the men 
working under them have increased 
their earnings from 10 to 20 per cent 
and the company has made a saving of 
alike amount. As with most systems, 
however, the theory has been found 
correct, but the practice not ideal. 
The systems failed to reach every 
man, and every man is entitled to the 
opportunity to increase his income. 
To be a success, an incentive system 
must assume at the beginning that 
“all men are created equal.” Given 
the opportunity the superior man will 
quickly forge to the front, and he 
should be given that opportunity. 

The first step in establishing an in- 
centive plan that will meet the re- 
quirements is to make a study of the 
work of each department and prepare 
a chart for each foreman to show his 
duties and the items for which he is 
held responsible. The purpose is to 
describe each department graphically 
on a single sheet. For example, 
charts of the electric and pipe shops, 
shown here, indicate in general all 
work covered by the foremen in these 
shops. The first line of the chart 
shows what will be expected of the 
foreman. This arrangement is fol- 
lowed in the chart for every foreman 
and every individual job. Mainte- 


nance, repair, and construction are 
separated because these items are han- 
died differently from an accounting 
standpoint. The separate services of 
the shop are then listed, followed by 
the larger subdivisions of such serv- 
ices. Thus we have a picture of the 
foreman’s job. 

Each large subdivision of the chart 
is then charted separately and subdi- 
vided until a detailed graph of each 
service is obtained, showing what 
enters into that service and the re- 
sponsibilities of the shop in connec- 
tion with the service, such as inspec- 
tion, meter reading, charts to be 
changed, periodic cleaning and test- 
ing, and any established routine neces- 
sary for satisfactory performance. 

The full set of charts gives a com- 
plete, detailed picture of the functions 
of the department in question. 
Knowing these functions the foreman 
can assign definite duties to each man 
in his shop. For example, one man 
may be made responsible for all the 
items of fire protection. Every order 
for repairs or maintenance of the 
system goes to him. He has the re- 
sponsibility of keeping the entire sys- 
tem in first-class shape and when any- 
thing is wrong the foreman knows 
whom to hold accountable. 

Another man may be made respon- 
sible for all building sanitation; that 
is, his job is not only to care for re- 
pair orders to that system, but to see 
that leaks, stoppages, and other 
troubles do not occur to the toilets, 
lavatories, shower baths, floor drains, 
and other items. 

If one chart does not carry with it 
sufficient work to keep a man occupied 
the duties outlined on additional 
charts may be assigned to him. From 
the charts responsibility for every de- 
tail for which the shop is accountable 
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can be allotted and each man becomes 
an individual unit, on his own. 

The second purpose of the charts 
now can be realized, namely, to add 
a financial incentive for efficient and 
satisfactory performance of duty. 
The number of hours or the total cost 
of performing the duties outlined in 
each chart or subdivision can be de- 
termined or estimated for a period of 
time and an operating budget can be 
set up. This allowance is made 
known to the man who is responsible 
for that subdivision. If the actual 
cost of doing the work falls below 
the budget, he is paid one-half of the 
saving and the company receives the 
other half. 

From an accounting standpoint the 
system is simplicity itself. Each sub- 
division is given an order number. 
All labor and material are charged to 
that order. A budget or cost esti- 
mate is set for the order. - At the end 
of any period the cost is subtracted 
from the budget figure and one-half 
the difference is paid to the man. 

Let us assume that the system is in 
operation, and review its possibilities, 
by studying a maintenance job under 
the system usually in effect. Suppose 
there is a radiator leak in the office of 
the sales manager. The continual drip 
bothers him. He tells his stenogra- 
pher to have it fixed. She calls the 
order clerk who in turn writes out 
the order to fix a radiator leak in No. 
21 building, room No. 306, third floor. 

The order goes to the plant engi- 








neering office, with a copy to the cost 
office. After approval in the plant 
engineering department, the order is 
forwarded to the foreman of the pipe 
shop who assigns it to Bill, John, or 
Tom—whoever has the least work 
scheduled in advance. 

It has taken 24 hours to reach the 
man who is to do the job. Perhaps 
Bill knows all about radiator valves 
and could repair this one in ten min- 
utes. Possibly Tom has been work- 
ing most of the time on oil and water 
lines and has never fixed a radiator 
valve. It makes no difference; Tom 
is given the order even though it may 
take him three times as long. 

When the job is finished Tom re- 
ports his time to the foreman; the 
foreman notes the time on the order 
number, returns it marked “Finished”’ 
to the order clerk, who in turn mails 
it to the cost department, where the 
order number is charged to the proper 
cost record. More time is involved 
in getting the repair made than in 
making it. Most of this time costs 
more per hour than the man gets paid 
for doing the job. And with all this 
effort expended upon fixing a leaking 
radiator, what has been gained? 
Neither the cost department nor any- 
one else is interested in the individual 
cost of a leak. The management is 
interested only in the aggregate costs 
chargeable to the heating system. 
Their interest is in the negative—or 
in not having costs occur. The man 
who fixed the leak is not interested. 


If he had not been repairing that 
radiator he might have been repairing 
a valve in A factory or replacing a 
faucet in B factory. Wherever he is, 
whatever he does, his pay remains 
constant. His interest is in managing 
to turn in eight hour’s work each day. 

Under the individual-responsibility 
method of maintenance, Bill knows 
that for a set sum per year he must 
keep the heating system in first-class 
condition and trouble from its vari- 
ous components must be prevented. 
He has inspected the entire system 
during the summer, when it was 
down, and carefully checked the in- 
dividual parts. Repairs have been 
made where necessary. When the 
system is started in the fall he ex- 
amines it at regular intervals to catch 
any little troubles that occur. A leak 
probably would never come to anyone 
else’s attention. 

Suppose, however, that the man had 
missed the leak and a repair order 
reached the shop through the order 
clerk. The foreman knows to whom 
the order belongs. If the foreman is 
out, the man responsible knows it is 
his duty to repair the valve, and does 
so immediately. All this man’s time 
is charged directly each day to his 
budgeted job so that the small amount 
of time required for the radiator leak 
will come in the day’s time record and 
no separate cost entry for the job will 
be required. 

Again, under the former system, 
when Bill starts to repair the radiator 
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A well-equipped tin shop is required to handle the large amount 
of sheet-iron fabrication for the extensive air cooling systems. 








he finds it easier to install a new 
valve than to recondition the old one. 
The result is a trip to the shop, an 
order for a valve, a walk to the store- 
room, and the time for installation. 

With responsibility added to his 
duties, under the new system, he first 
examines the valve. He can put in 
a new one more easily than repair the 
old one, but the cost will be charged 
to his budget. The cost of the new 
valve, he decides, will be greater than 
the time required to repair the old 
one; and so he keeps the old valve. 
The men on the job always know 
better than anyone else how to save 
money. 

Bill, John, and Tom are good work- 
men and will take pride in their work 
if given a chance, or given work that 
they can take pride in. Before, the 
foreman was responsible for their 
work and if it were unsatisfactory he 
could talk to them about it, or dis- 
charge them, as he thought fit. The 
responsibility for their work is now 
where it belongs. 

Formerly, if Joe were asked by his 
friends what he was doing, he would 
reply, “Working in the electric shop.” 
Now he can tell them, “I’m taking 
care of all the motors and keeping the 
plant running.” He knows that if he 
does a good job and trouble does not 
develop his pay check will be larger 
at the end of the week or month. If 
he slights a repair job today he knows 
that next week or next month it will 
be necessary to make more extensive 
repairs to the same item, which will 
be charged against his budget. 

New construction is handled as a 
rule by the same foreman and men as 
maintenance and repair. The amount 
of this work cannot be controlled by 


those upon whom falls the responsi-_ 


bility for carrying out the projects. 
The management decides what assets 
are to be added to the plant upon esti- 
mates by the plant engineering de- 
partment. When an appropriation is 
made for a piece of work the job is 
given to the men as a contract, based 
on the estimated cost. If the cost 
falls below the estimate the group of 
men working on the job receive half 
the savings, distributed upon the basis 
of the percentage of individual hours 
on the job against the total hours re- 
quired to complete the work. 

Whenever the job is large and re- 
quires some time the men are trans- 
ferred to the construction department, 
which is only a name or paper set-up. 
This arrangement serves to segregate 
construction from maintenance work 
and makes a separate payroll division, 
which has advantages. 
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The direct advantages from chart- 
ing our maintenance work were rather 
startling. When the plant engineer- 
ing department decided to prepare the 
charts it was found that no one knew 
except in a general way what the 
work of each shop covered. The 
foreman was called in and the same 
difficulty was encountered again. 
Hence it became necessary for both 
parties to work together in preparing 
the charts. This close contact gave 
the foremen and the engineering de- 
partment a new viewpoint on the 
shops. Both learned many things. 

In several cases overlapping duties 
were found. For example, we had 
to decide who should inspect the 
sprinkler systems—the pipe shop or 
the safety inspector. In the case of 
motors the question arose as to 
whether the oiling belonged to the 
millwrights, who oiled the reduction 
gears and machines driven by the mo- 
tors, or the electric shop which in- 
spected the motors? Should the elec- 





The meter house for the natural gas 
supply was fabricated entirely by 
welding. In this installation and 
throughout the plant welding has 
almost completely replaced the use 
of screw and flanged fittings on pipe 
3 in. or more in diameter. 





tric shop or the pipe shop attend to 
the alarms on the dry pipe valves? 
These and many other questions were 
brought out. Some items were found 
to be receiving double or triple inspec- 
tion or maintenance service, whereas 
others had none. 

The engineering department dis- 
covered instances where a little study 
would result in sizeable savings. 

High-pressure air was being used 
where low pressure would fill the re- 
quirement. Why? Because someone 
had placed an order to connect an air 
line to a certain machine and whoever 
connected it up did it in the easiest 
way. Compressed air was being used 
for atomization purposes on burners 
that could be supplied with fan air. . 
Live steam was being used where it 
was unnecessary or exhaust steam 
could replace it. 

In brief, the charts that were pre- 
pared to help the man in the shop 
turned out to be a boomerang and 
came back hard at the engineering 
department and the foreman. 

Typical charts, including the de- 
tailed duty charts for the electrical 
department are shown. To describe 
each shop separately and show the 
use of the charts would require more 
space than is available. It can only 
be said that the carpenter shop chart 
shows the floor areas, the kind of 
floors, and when laid. Roof areas are 
shown in the same way. These charts 
will ultimately show the life of floors 
and roofs and in time will indicate 
the best materials to use in new con- 
struction. The same charts will aid 
in a distribution of the work allotted 
to the cleaners so that the work is 
evenly divided and at the same time 
fully assigned. 

Millwright charts will in time show 
where the bulk of the repairs occur, 
what machines are obsolete or over- 
loaded, and where mistakes in design 
have been made. Watchmen charts 
will show the fire protection controls, 
the stations, the areas covered and the 
location of fire protection equipment, 
such as extinguishers, axes, and other 
emergency aids. 

When finally installed complete the 
system will provide every man in the 
shop with definite responsibilities and 
an incentive to shoulder those respon- 
sibilities and keep up his end. Each 
man will have a picture that will show 
just the duties assigned to him. The 
foreman will have a picture of his 
entire shop and the items he must 
watch and supervise, and the plant 
engineering department will have de- 
tailed graphically the entire plant and 
the extent of all maintenance work. 
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Mains to Power 

Plant Equipment 
Inspection by Power 
House. (See Power House.) 





LIVE STEAM 
SYSTEM 175 LB. 






































"A" Burnout Lines 
Inspection by Rod Dept. 
Leaky Valves and Fittings 
Leaky Hose Lines 


13 in. 
































6 in. Main to Clay 
Plant 

Live or Exhaust 

Steam at 14 Ib. 











4 in. Main to 
Steuben, 80 1b, 





























"B" Burnout Line 


13 in. 
































Producer Necks 
Same as "A" Burnout 














"C" Burnout Line 



































Same as "A" Line 


























































































































Mains from 
Boiler Header 
Sc 
‘3 
= 
o 
Building 29 4 in. Line 
Unit Heater 
"A" Producers 3 in No. 2 Fire Pump 
Steam to Blowers 2 1000 g.p.m. 
and Regulator Inspect Trap Weekly 
Inspection by Pro. Dept. 
3 in. 113 int" ce ‘ 
"B" Producers B" Burnout Line 
Same as "A" Producers Same as "A" Producers 
13 in. 
"C" Producers + in. Aspirdtors (2) 
| Same as "A" Producers |»: in 2 C Furnace 
Pot Arches No. 1 Fire Pump 
Live Steam in 13 in. | 4 in. 30 ft. 4 in. 
Chamber to Increase Underground Main 
Humidity Inspect Trap Weekly 
Electric. Shop , . ‘Lunch Room 
Distilled Water | 1? in. | 2 in. Bldg. 15 
Clean Machinery ish Wash 
ebteihen ’ Dish Washer 
Laboratory Insulator Tests 
Bldg. 38 3/4 in.|3/4 ind Bldg. 
Steam Tables, Distilled Distilled Water 
Water, Experimental 1000 gel. Tank Heating 
4 in.. 





4 in. 


Producer's 
Heating 














2 in. | Apparatus Div. 


Dewaring Oven 

















- | Building No. 5 
3/4 in. Heating 
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FUNCTIONS 
ELECTRIC DEPARTMENT 
_I I —) I : I I I l 
| safety | | Records | Estimates | Requisitions Scheduling Supervision Inspection Drawings | 
T T I I ; I T r = 
| Construction |} —} Maintenance and Repair 
; 4 
I I I I I l 
Electric Trucks Fire Alarm Telephones Elevators Power Experimental 
2 (3) (4) 
L_____, : f . i 
Special Systems Generators Transformers | city Substation 
(S) (6) 
: 1 
: Steuben Div. 
Laboratory || Hot Wires ' a rig i — a ey noe s Pauses Clay Plant — 9900 v. 
14) (13 12 11) 440 v. 
pt LS 
Laboratory |_| Welders jotors |} Controls || Branch Lines | | Fuses - Fallbrook Div. 
& | | Power Lines D.C. Transformers 2200 v. 
— (8) 
D.C. Generators | a System 
I Power Lines A.C. = 
Special : : 
Services’ T Testing Laboratory 
? A thorough study of the functions of the electrical department resulted in this chart. The duties of the 


foreman are shown on the first line. Numbers in the boxes showing electrical equipment and systems corre- 
spond to the subsequent charts outlining inspection and maintenance procedure. 








ELECTRIC TRUCKS 

































































(Six) 
Inspect Control Charge Batteries 
Equipment Once a Week Once a Day 
| Renew Solution when Necessary | | Flush Batteries Once a Day |, 
a a ~ae | Clean Batteries Once a Week | 




















General Overhaul 
Once a Year 














Electrical Shop Is Responsible for 
Installation and Maintenance Only 


} (1) | 




















FIRE ALARM AND AUTO CALL 


43 Fire Alarm Boxes 
51 Auto Call Signals 


| Dry Valves | Auto Call 


2 Check Every Station 
for Proper Operation 
Once a Month 




















Insulation Test on 
Wiring Once a Month 






































This equipment 




















Test for Proper Eye Inspection on All is used daily for 
Operation Once denier aieent Daily code call. Therefore 
a Month repairs are done 

as required 




















Electrical Shop Is Responsible for Operation, 
Installation, and Maintenance 


} (2) | 
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TELEPHONE SYSTEM 
230 Phones 











Check Battery Voltage and 





| inspect Contactors Once a Week| 








Inspect All Telephones 


Specific Gravity Once a Day 














Test Automatic Charging 





Once a Month 














Test Insulation on 


Equipment Once a Day 

















+ Test All Fuses Once a Day | 








Test Ringing Vibrator and 











Cables Once'a Month 








Busy Tone Once a Day 

















| Test Alarm Signals Once a Day | 











Electrical Shop Is Responsible for: 
Operation, Installation, and Maintenance 




















(3) 
ELEVATORS 
Freight 8 
Passenger _2 
Total 10 

















| Check Door Switch Once a Month 








| Check Car Switch Once a Month | 











— : ] 
| Check Limit Switch Once a Month } 








| Check Solenoid and Brakes Once 4 vonth | 











Check Slack Cable Switch Once a Month | — 








| Check Controls Once a Month | 








| Check Signal Bell Once a Nonth | 












Eye Inspection by the Oiler Twice a Week. 


Electrical Shop Is Responsible for Installation 
and Maintenance of Electrical Equipment Only. 














(4) 














| SPECIAL SYSTEMS | 








l 














| 














| 
Sighal Systems 









































Tabulation and Calculation Electric 
Machines Furnaces 

Check Motor Test Insulation 

Generators Once a Year 

Once a Day 





Check Batteries 
Once a Day 


Buzzers, Annunciators, 
and Wiring Repaired 
when Ordered 
































Time and Job Clocks 


12 Time Clocks 
10 Job Clocks 











Clean Contacts 





Test Insulation 








and Oil 
Once a Month 














Once a Year 








Inspect Battery 





Once a Day 
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GENERATORS 





























































































































































































































































































































lionthly 














Test Case for 
Pernanent Ground 
Monthly 












































































Test Transformer 


Permanent Ground 
Yearly 











Case for a 






































Electrical Shop Is Responsible for Operation, 
Installation, and Maintenance 








(3) 















































2 a.c. 1200 kw. } 
; 5 d.c. 345 kw. 
LEADS EXCITORS 
‘Cecakiecrceasenall 
Clean Commutator Insulation Test 
Seareates, treetoeeee a 
citor 
Switchboard Monthly Monthly 
Insulation Test to General Inspection so 
nas: -_ Teas good permanent 
thly ground to turbine 
Power House Is Responsible for Operation. 
Electrical Shop Is Responsible for New 
Installation and Maintenance. 
(6) 
SWITCHBOARD \ 
| eters | Switches Prise wien 
—| Watt-hr. Meter | Ate oil 
Check Check 
Voltmeter Yearly Yearly 
} 
Rheostats Frequency Voltage 
| Rheostats 4 Synchroscope | Pare ok 
Check All Meters | “ 
Check Yearly Check Check Check 
Yearly Yearly Weekly Yearly 
Electrician should give switchboard eye inspection weekly, and 
operating engineer every shift, and keep switchboard clean at all times. 
| Power House Is Responsible for Operation. | 
| Electrical Shop Is Responsible for New Installation and aintenance. | 
(7) 
Power 
6-900 kva. ] 
High Tension |_} Insulation Test Check Oil Level Lighting 
1-100 kva. Monthly Monthly 36- kva, 
| 
Test Insuletion Primary to Test Oil for Test Insulation, Primary 
Prinary to Secondary Secondary Moisture |_| to Secondary and to 
and to Ground Yearly Ground 
Monthly Every Other Year 
Primary and 
—— Secondary 
Test Oil for hoisture |__| to Ground Test Oil for Koisture 
Every Other Year 














Test Case for 
Permanent Ground 





Every Other Year 
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POWER LINES 


7 - 300,000 circ. mil 
4 - 211,600 circ. mil 
1 - 500,000 circ. mil 


| 







































































l ] . 
Lightning Line : : 
Arrester Supports Circuits Insulators 
Check for Clean and Paint Eye Inspection 
Permanent Ground Yearly Monthly 
































Every 6 Months Operating engineer in power house shall 


report daily load on individual 
circuits and if necessary electricians 
shall make changes in the field 

to suit. 

















All overhead lines and equipment should receive monthly eye inspection. 


Electrical Shop Is Responsible for Operation, New 
Installation Changes, end Maintenance. 


| (9) 


























LIGHTING SYSTEM 








580,000 Sq. Ft. Floor 

















Make Insulation Test 
Once a Year 











Check Conduit for 
Permanent Ground Once a Year 


Check All Circuits Once 
a Year for Voltage Drop 

















Determine Proper 
Illumination by Foot-candle 
Meter when Necessary 


Clean Lighting Fixtures 
when Necessary 




















Change Wattage of Lamp 





Renew Cords, Sockets, Plugs, 
Receptacles and Lamp 
Shades when Necessary 











when Required 











Check for Proper Pipe 
Support Once a Year and 
Paint when Necessary 














Electrical Shop Is Responsible for 
Operation, Installation, and Maintenance 


















































































































































































































































{(20) | 
FUSES 
4 — 
l L I l ‘i 
Panels Clips Fuses Buses Fuses Clips Panels 
| aaa gS 
Check for Check for Check for Check for 
Permanent Proper Fusing Proper Fusing Permanent 
Ground Every 6 Months Every 6 Months Ground 
Every 6 Months 
Inspect and Clean Inspect and Clean 
: Every 6 Months Every 6 Months 
ooo nig depending on depending on Paint uben 
a location ocation Beosepary 
Panel Boxes usually are made hy our own tinsmith. Buses 
and Clips are built up by our electricians. 
Electrical Shop Is Responsible for Operation, 
Installation, and Maintenance. 
=] 
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Check Conduit for 
Permanent Ground 
Yearly 











Paint when 








Necessary 























Check for Proper 
Pipe — 
Yearly 














Make Insulation 
Test 
Yearly 























Check Voltage 
Drop 

















Electrical Shop Is Responsible for Operation, 
Installation, and Maintenance. 








[aa] 











| CONTROL EQUIPMENT | 











| rar ag | 


| 








Check and Clean 
Contacts 
Every 6 Months 














Starters | 











Check Overload Relays a, Check and Clean 
_ and No-voltage Release dutomatic Contacts 
Every 6 Months Every 6 Months 
Check for Check All 
Permanent Check Oil Contacts 
Ground Every 6 Months Every 6 Months 







































































every year. 





Motor man should give this equipment daily or weekly eye 
inspection, depending upon its service, location, and importance.. 
General inspection should be done by experienced electricians 


Electrical Shop Is Responsible for 
Operation, Installation, and Maintenance. 








(13) 











MOTORS 


a,c. = 581 connec 
d.c. - 319 bs 
900 


ted hp. 2,847 
a 














importance. 


Check Oil Every Day or Once a Week, 
a ing on its service, location, 

















Change Oil Every Month or Twice 
a Year, depending on its service, 
location, and importance. 


Eye Inspection Every Day or 
Once a Week, depending on its 
service, location, and importance. 























Insulation Test Every Month 
or Once a Year, depending on its 
service, location, and importance. 





Check Air Gap Every Month or 
Once a Year, depending on its 


‘service, location, and importance. 























Check All Motors After 
Installation for Speed. 





When renewal of Bearings Is Necessary 
Bring Motor to Shop for General 
Repair and Insulation Test Before Using. 








Check Frame Every Year for 

















in Store Room. 


Indicate on Frame of Motors in 
the Field if Spares Are Reserved 





Permanent Ground. 














Check Every Year for Over or 





Under Motoring. 























Electric 


al Shop Is Responsible for Operation, 
Installation, and Maintenance. 








~- | (14) 
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Reorganization for Budgeting and 


Scheduling Maintenance 


URING the past year radical 
] ewes have been made in 

the organization of our main- 
tenance department and our method 
of budgeting and scheduling the 
work. Subsequent experience has 
shown that these changes will in- 
crease considerably the efficiency with 
which our work is handled. 

As is likely to be the case in a 
plant that has been in existence for a 
great many years and enjoyed steady 
growth, the organization of the main- 
tenance department had hardly kept 
pace with the expansion of its serv- 
ice. New departments had been 
created from time to time, and exist- 


E. L. RIDLEY 


Plant Engineer 
Bigelow-Sanford Carpet Company, Inc. 
Thompsonville, Conn. 


ing departments had taken on new 
duties and activities, but although 
they were all under the direction of 
the plant engineer they functioned 
more or less independently of each 
other. A careful study showed that 
there was no lack of cooperation, but 
that coordination of activities was not 
all it should be. 

The first step in the reorganization 
was to combine the maintenance de- 
partments, consisting of the machine, 
carpenter, electric, and pipe shops, 
and the engineering department, with 
our central office and clerical force. 
It was arranged that all requests 
from production departments for re- 


pair or maintenance work or mate- 
rials, and engineering information, 
should be sent to the office of the 
service and engineering department. 
Putting these departments together 
for central supervision and control 
has made for better cooperation and 
concentration of effort, eliminated 
duplication of office records, does 
away with the possibility of requests 
for service being sent to the wrong 
department, and has helped to ex- 
pedite orders for repair service 
through closer coordination of the 
work of the various units throughout 
the plant. 

As now set up the duties of the 





Spinning the worsted that will later be woven into rugs. 


110 
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service and engineering department 
are: 


1. To supply labor and material for 
all maintenance and repair work on 
plant buildings and equipment, and 
new construction. 


2. To record and classify all main- 
tenance and repair orders for cost 
department distribution and budget 
control. 


3. To prepare estimates of work 
requested. 


4. To prepare and furnish the plant 
engineer with suitable written _re- 
ports on progress of work, unfinished 
orders, steam and electrical system 
charts and summaries. 


5. To furnish shop drawings, engi- 
neering computations and material 
requisitions as required for mill main- 
tenance and repairs, making record 
drawings of every important change 
to steam, water, and electrical lines, 
mill layout, and machinery construc- 
tion. 


6. To maintain up-to-date office 
records, and in general study plant 
conditions for possible improvements 
in machinery design, power trans- 
mission, materials handling, perma- 
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There are many places on looms for weaving Axminster rugs that require lubrication and maintenance attention. 


nence of repairs, and elimination of 
waste. 

For a long time our maintenance 
work has been provided for in an 
annual budget, which was drawn up 
on the basis of past experience and a 
careful estimate of the work needed 





during the coming year. This method 
of budgeting was satisfactory in many 
respects, but it did not provide for 
the flexibility that was desired in ad- 
justing expenditures for maintenance 
and repair work to the rate of pro- 


duction. There is obviously a close 





FORM 18276TAC &31 NPC, 


MATERIAL REQUISITION 


DON?T tarr ovis uz To waste 


DON’T 


DATE 193 





NO. OF ARTICLES DESCRIPTION 


QUAN. ITEM 











PLEASE MAKE 














SEPARATE REQUISITIONS 
FOR EACH ITEM 


JOB NO. 


DEPT. 





NUMBER 








PRICE AMOUNT 














OVERSEER 











Material is drawn from the stockroom on this form, which is made out 


in duplicate—one yellow and one blue sheet. 


Both are sent to the 


stockroom, which retains the blue slip and sends the yellow back with 
the material ordered. Production departments draw material on the 
same form, printed on a white sheet. 














All orders received by the service and engineering department are entered 
on a sheet like this, in the department order book 





rfatsfalsfoelr]{sf{ofw] uf a2] o| «|| | | w| 9] 20] | 2] | «| 2s | | a7] | | 0] 3 





Form 122728 TAC 


THINK! 


THOMPSONVILLE MILLS 


Would you order this material 
if you had to pay the bill? 


SAVE! 






































Sesuring Bowls 
S.B. 








need 











the service department. 
indicate whether the expense should be charged to new equipment, extraordinary expense, and so on. 


—T/ITLE— 


Beltin 
B g 


Request to Purchase For Class 
SHIP QUAN- 5 WHEN av. APPROXIMATE COST 
VENDOR — ——i We DESCRIPTION ‘TEM | wanTep| OM HAND weeny ven] AMOUNT 
a i ns ie (et 





Form used for material to be purchased. It is made out in duplicate. If the cost will be less than $25 the 
original is issued on a pink sheet; if more than $25 a yellow sheet is used. The copy, white, is retained by 


Yellow sheets are given a classification number in the 3000 or 5000 series, to 


Elevators 
B.E. 





Paintin 
B.P. S 





Work schedule sheet for 
service and engineering 
department. The blocked 
areas represent the esti- 
mated length of time re- 
quired for the job, and the 
period scheduled for its 
performance. Weekly 
progress is indicated on 
the blocks; time spent is 
also shown by blocking in 
the space underneath, so 
that discrepancies be- 
tween time spent and re- 
sults can be detected 
easily. 


Plotting the cost of main- 
tenance required under 
the various classifications 
makes it easy to deter- 
mine trends and detect 
abnormal expenditures. 


Floors 
B-F. 
4, 1931 
4 
5 
Nov. 
Dec. 


Jan., 1932 
Feb. 
Mar. 
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Large Axminster rugs are woven on these looms. 


relation between production activity 
and the amount of maintenance work 
required to keep plant buildings and 
equipment in proper condition. Our 
studies indicated that 7 per cent of 
the mill payroll would cover normal 
maintenance and repair costs, and 
our budget for each month is now 
determined on that basis. This means 
‘that the amount of money which can 
be spent in any month by the service 
and engineering department depends 
on how much was spent in the pre- 
ceding month for productive labor in 
the eighteen main departments of the 
mill. The 7 per cent is split among 
the maintenance departments as fol- 
lows: 

Machine shop: 3.35 per cent 
(machinists, tool makers, welders, 
blacksmith). 

Carpenter shop: 2.80 per cent 
(carpenters, millwrights, steel work- 
ers, tinsmiths, painters, masons, 
oilers). 

Electric shop: 0.45 per cent (elec- 
tricians, repairmen). 


Pipe shop: 0.40 per cent (steam- 
fitters, plumbers). 

Based on previous experience, our 
annual maintenance and repair costs 
are about as follows: 


Repair departments, labor. .$218,000 
Yard departments, labor... 51,200 
Boiler house, labor........ 25,000 


Engine room, labor........ 12,200 
Electrical department, labor. 17,000 
Repair materials..... 150,000 
pra ne ie etna ee 15,000 

WS fe es eas $488,400 


Under the former routine for han- 
dling maintenance work, all work 
required by the production depart- 
ments and estimated to cost less than 
$25 was done without question, or 
need for approval. It was found, 
however, that these comparatively 
small jobs formed in the aggregate 
one of our largest items of expense. 
Obviously, the possibilities for doing 
unnecessary work, and wasting money, 
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were too great to be overlooked. 

We attacked this and other prob- 
lems by setting up an entirely new 
routine. Now, any department that 
wants work done must fill out in 
duplicate a simple work order and 
send it to the service and engineering 
department. There both copies are 
stamped with the job number and the 
order is entered in the department 
order book. If the work called for 
will cost more than $25, a careful 
estimate is made and the department 
issuing the order is notified. When 
a foreman or overseer learns what a 
job will cost he sometimes decides 
that the work is not necessary, after 
all, inasmuch as it will be charged to. 
his department. Frequently, too, one 
of the engineers can devise means of 
cutting the cost, and perhaps suggest 
ways in which the desired result can 
be accomplished to better advantage. 

Unless the order is countermanded, 
the original is turned over to the 
proper service shop foreman (car- 
penter, electrical, pipe, etc.), who 


113 











3000 Orders 


White and 


WN59°° 


$44” 


2239° 





Totals 


White 
Orders 


104 


103 


183 





§ No of | Cost of 


0 
40 4809 





Service, design, supply, yard, 








Miss \ calor exp. shipp. power house 
Miscellaneous 
z) 
% 
8 
o 














General 
+ 
a” 
° 
=) 








|s40p.ig alum 
$0 460 





$4030 214M 
40 ON 


(4 weeks) 
Out Order, Sample, 
Cotton Beam, Rug Wash 





S12PI0 0100S 
JO 4509 








S4OPAN BUM 
jo 4509 





Raw Stock 


$4949 14M 
$0 ‘ON 





s3ap40 000¢ 
JO 4809 





e 


$4971) 2144 
>| jo 4s09 





SA9P40 SHUM 
JOON 





$49P10 000E 
40 4S09 








S42p40 244M 
$0 480) 


Wool 





Ss2p4) OL4M 
Jo 'ON 





WORK SHEET - SUMMARY - NOVEMBER 1931 
D 


ssapay 000E 
J0 4809 





Ssaps0 O+14M 
jo 4509 





Filling 


ssap10 214M 
JO ‘ON 





0 4809 


S1aps0 QO0E: 








S49p40 Ob 
$0 4809 





Tapestry 


s19p.30 aLyM 
40 ‘ON 


104 | 989% 170" 





$4220 000'¢ 
JO 4509 





S040 2414 
jo 450) 





Jacquara 


S49p) 214) 
JO ON 


103 | 490" $9” 





S49p49 0008 
JO $809 














S49P10 apy 
Jo 4803 





Axminster 


$4949 2414 
$0 "ON 


183 | 495% 744° 











Classes 











on 





LJ 





LA 








114 


724 |8251°° 


‘3 | 97°° 


20 | 123°*| 20° 


lr" 


22 


5S | 559% | 356°" 


9°" | 137 | 605°" 


D\fP |\FL \S8\7TF |\7TH | B |\BFD 


LT \|LU |LA | LS | PH | PW \PSM |\PSP | BF |8R |8C|\ BP \BE | K 


Classes 


98 | 90 | 168 | 3/7 


Mach 








files it under unfinished work in a 
small cabinet on his desk, and assigns 
one or more men to the job. The 
duplicate is returned to the depart- 
ment that originated the order. Mate- 
rials needed are withdrawn on a 
material requisition form, which bears 
the job number assigned. The 
amounts of material used with the 
cost, and the number of hours spent 
on the job are entered on the back of 
the order by the service department 
clerk. 

Upon completion of the work the 
repairman picks up the duplicate of 
the order and delivers it to his fore- 
man, who may then inspect the work. 
If the work has been done satisfac- 
torily the foreman gives the original 
and the duplicate to the service de- 
partment clerk, who files them in 
numerical order with the material 
requisitions, and notes completion of 
the job in the department work book 
along with the labor, material, and 
total costs. 

When material has to be purchased 
for a job a purchase requisition is 
made out and forwarded to the pur- 
chasing department. 

On the first of every month each 
department receives from the service 
department a simple record sheet 
showing the number of jobs done for 
it, with details of the material used, 
labor, and total costs. The head of 
each department then has a perma- 
nent record of the work that has been 
done for him and knows exactly what 
his maintenance and repair costs are. 
Such information often has a very 
salutary effect in helping to keep 
maintenance costs down. 

We have in effect a system of 
scheduling and keeping track of the 
work of the service and engineering 
department, which we feel gives very 
close control. The function of the 
department work order book has al- 
ready been mentioned. It provides a 
simple means of keeping a record of 
all orders that come to this depart- 
ment. 

For scheduling jobs that will re- 
quire a week or more use is made of 
the form shown in part in one of the 
illustrations. Fifty-two columns are 
provided, one for each week in the 
year. Jobs are scheduled according 
to their urgency, the amount of other 
work ahead, and the number of men. 
available. When these factors have 
been considered and a _ decision 


A monthly summary is made of all 
work done by the service and engi- 
neering department. 
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reached as to when the work can best 
be handled, the period selected for 
performing it is blocked out on the 
chart. The length of the block repre- 
sents, of course, the estimate of the 
time required to do the work. It will 
be noted that there is a small space 
under the blocks. Once a week a 
check is made on the progress of all 
jobs on our schedule sheet and the 
amount completed is crossed off on 
the blocked areas. At the same time 
the days or weeks spent on the job 
to date are marked off under the 
block. In this way we can easily 
determine whether more time is being 
taken for a job than was estimated, 
without waiting for the job to be 
completed. 


CLASSIFICATION OF WoRK 
By DEPARTMENTS 


At the end of each month a sum- 
mary sheet is drawn up which shows 
just what work has been done by the 
service department, with the cost of 
the work. For convenience in refer- 
ence our work for the various depart- 
ments has been classified and coded 
as follows: 


One of the looms that weave Wilton rugs. 


Classification 
i 


Description 
Looms: Tapestry 


Jacquard LJ 
Axminster LA 
Servian LS 
Dryers: Wool wash 
Raw stock 
Skein dyeing D 
Axminster 
Tapestry 
Kettles: Dye house 
Raw stock K 
Rug wash 
Piping: Steam mains ig 
Buildings : Floors BF 
Elevators BE 
Belting : B 


Study of the work summary sheet 
will immediately show any abnormal 
increases in the amount or kind of 
service required by the various de- 
partments. An investigation may 
then be made to determine the cause. 

It is also desirable to have some 
record that will show at a glance the 
trend in cost of different kinds of 
maintenance and repair work over a 
period of a year or so. For this pur- 
pose use is made of a simple, ruled 
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form in which each column repre- 
sents one month. There are twenty 
spaces, indicated by short horizontal 
lines, between the heavy horizontal 
lines separating the classification of 
work. Any desired values, $1, $10, 
or $100, can be assigned to each of 
the spaces in the columns, and the 
amount expended during the month 
on each item is blocked in. Any un- 
usual expenditure will be apparent. 

To further the close cooperation 
that is essential in any organization 
the foremen of the various service 
departments meet once a week for a 
round table discussion. Each man 
reports the status of all unfinished 
jobs for which his department is re- 
sponsible. If failure of a department 
to do some of its work on time has 
delayed another department, that fact 
is certain to be brought out and ar- 
rangements can be made to clear up 
the situation. Problems that are 
bothering any of the foremen are 
talked over and the experience of the 
entire group brought to bear on their 
solution. The result leads to closer 
and more sympathetic coordination of 
effort. 
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DESCRIPTION OF OPERATION 





NE NAME | No. 


OPERATION SHEET 
Name 
Models 


FIXTURES TOOLS 


Date 
GAGES 1- 





No. No. 
Sheets 


Machines 
on Hand 


Men 


9-Hours 


By this sheet the plant engineer is guided in planning layouts. Actual size is 12x18 inches. 


Plant Engineering in the 


Automotive Industry 


Organization . . . Functions . . . Responsibilities 


ITH THE growing accept- 
W ance of the line-and-staff 

principle in manufacturing 
organizations, plant engineering as- 
sumes a more vital position as a force 
for production economy than when 
maintenance, although important, is 
its chief responsibility. 

The automotive industry has as a 
rule taken advantage of the training 
and experience of plant engineers for 
production problems. Although the 
position of plant engineer does not al- 
ways entail the same specific duties, 
the organization to be described is 
with minor modifications typical of 
that found in many large plants. 

In order to understand more clearly 
the place this department occupies in 
relation to other parts of the plant 
organization, it is necessary to con- 
sider first the things for which this 
department is held responsible. 


CLASSIFICATION AND DESCRIPTION 
OF RESPONSIBILITIES 


Light, Heat and Power. The power 
house comes under the supervision of 
the plant engineering department, the 
operating engineer reporting to the 
. plant engineer or to a member of his 
staff. The department is thus re- 
sponsible for the furnishing of steam, 
heat, compressed air, power, and such 
related items as water, gas, and oil. 
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G. A. HOLMES* 


Plant Layout. Location of build- 
ings and departments, as well as lay- 
out of production equipment for all 
units, originate in the plant engineer- 
ing department. In automobile 
plants, on account of changes in prod- 
uct, advances in methods, and varia- 
tions in production schedules, the 
location of machinery and equipment, 
as well as the equipment itself, con- 
stantly is being changed. This is 
particularly true of plants manufac- 
turing pleasure vehicles. 

When it is required to relocate a 
department, to prepare for’ a new 
model or an increase in production, 
the plant engineer assigns a member 
of his staff to make a study of certain 
production units. In large plants this 
man may be known as a shop engi- 
neer. The study is used in the pre- 
paration of a new layout that will 
achieve the desired results with the 
least handling of material in process. 

The engineer will secure from the 





*The author has served as plant engi- 
neer and shop engineer of two important 
automobile companies. This article is 
based on the plant engineering organiza- 
tion of the main works of one of the 
oldest and largest automobile plants. 


master mechanic’s department, some- 
times called the methods and equip- 
ment division, an operation sheet, 
(see cut) which lists: The pro- 
duction operations in sequence; de- 
partments in which the work is to be 
done; factory number and name of 
the machine on which the work is to 
be performed; and the numbers and 
names of the tools needed. 

Blue prints are prepared showing 
the general floor plans of the produc- 
tion departments, usually to 4- or 
4-in. scale, and are pasted to a sheet 
of building board soft enough to re- 
ceive tacks. The shop engineer makes 
cardboard dummies of all machines 
and other pieces of equipment to the 
same scale as the prints. 

The dummies are then arranged on 
the blue prints, keeping in mind the 
sequence of operations, straight line 
production possibilities, handling of 
stock, working-in of syitable con- 
veyors for progressive assembly or 
material handling operations, and 
feasible location of line shafting. 
Overhead conveyor systems are shown 
by means of white strings stretched 
from tacks driven into the blue prints 
at proposed turning points of the 
conveyor. Floor conveyors are indi- 
cated -by strips of colored carboard 
cut to scale and representing the over- 
all floor space the conveyors will 
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occupy. When the shop engineer is 
satisfied with his efforts he tacks all 
the dummies in place on the blue 
prints. The production foremen of 
the affected departments are invited 
to criticize the proposed layout and to 
suggest changes. 

After the worthwhile suggestions 
have been worked into the project, 
the approval of the plant engineer is 
sought. With this obtained another 
conference of interested parties is 
called. There may be present factory 
manager, master mechanic, production 
superintendent, and department fore- 
men. Usually several conferences 
are required before all parties agree 
to the layout. 

After agreement has been obtained 
a draftsman prepares a drawing of 
the plan. Blue prints from this draw- 
ing are then issued to the maintenance 
departments along with work orders 
to cover the changes. All the actual 
work in connection with the making 
of the changes, or the installing of 
new equipment, by the maintenance 
departments, is supervised by the 
. engineer who made the layout. 


Construction. Preliminary plans and 
estimates for new buildings are pre- 
pared by the plant engineering de- 
partment. When plans have been 
approved this department works with 
the appointed architect on all building 
specifications and is charged with the 
responsibility of making sure that 
there is erected a building that will 
conform to the company’s standards. 


New Equipment. While another de- 
partment ordinarily is responsible for 
the production machinery and tools, 
it is the plant engineering depart- 
ment’s function to properly locate and 
install all machinery. 

There are certain other classes of 
equipment including all equipment 
not definitely classified as machine 
tools: Conveyors, baking ovens, re- 
frigerating equipment, factory trucks, 
benches, skids, lift trucks, process 
tanks, air compressors, ventilation 
systems, grease and oil handling de- 
vices, spray booths, and portable air 
and electric tools. All of them are 
bought or built to the plans and speci- 
fications of the plant engineering de- 
partment and installed under its 
direction. 

Need for the latter equipment is 
not often suggested by the production 
departments. It is distinctly expected 
that the plant engineering depart- 
ment’s staff of shop engineers will 
originate new and better production 
methods and design improved equip- 


ment, which will effect production 
economies. After the engineer, with 
the cooperation of the drafting room, 
has prepared a plan for a new project, 
he estimates the cost and the value of 
the economy that can be expected, 
writing these figures into a request 
for the necessary appropriation. On 
receipt of the approved authorization, 
the shop engineer issues purchase re- 
quisitions and work orders to the 
maintenance and construction depart- 
ments for the doing of the work. 


Maintenance. The repair of all plant 
equipment, excepting machine tools, 
is under the control of the plant engi- 
neering division. The following 
departments are placed under the 
supervision of this division: Mi£ll- 
wright, carpenter, pipe, electrical, 
sheet metal, blacksmith, paint, and 
building construction and mainte- 
nance. In smaller plants some of the 
departments listed are combined to 
reduce the cost of supervision. 
Maintenance of a routine and minor 
nature is performed by the repair 
units without engineering supervision. 
Work requiring larger expenditures, 
of an emergency nature or vital for 
some other reason, has to be investi- 
gated and estimated by a shop engi- 
neer and he in turn is obliged to 
secure approval for the work in the 
prescribed manner. The engineer 
then prepares work orders for the 


maintenance departments affected, the 
plant engineer signs them, and the 
job is started. 

Below is presented the organization 
chart of the plant engineering division 
and its subordinate departments in a 
large automobile plant normally em- 
ploying from 15,000 to 20,000 work- 
ers. The plant engineering depart- 
ment is a staff division having no 
direct authority over any production 
unit, but engineering those functions 
related to the layout of machinery 
and the supplying, maintaining, and 
installing of certain classes of equip- 
ment. 

This method of organizing places 
in the plant engineering division con- 
siderable responsibility of a produc- 
tion nature, as well as the customary 
maintenance duties. The plant engi- 
neer, as a result, becomes an impor- 
tant factor in economical production 
and his division assumes equal im- 
portance, in the opinion of the 
management, to the other functional 
staff units, ic., method and equip- 
ment engineering, and production 
planning. Most of the advances made 
during recent years in the progres- 
sive assembly of automobiles and 
their component parts can be traced 
directly to the ingenuity of the plant 
engineering divisions. They have 
contributed greatly to the design and 
application of conveyors to manufac- 
turing processes. 
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Call Out the Reserves! 


S A SALESMAN for 
A electrical equipment 
used in mills and fac- 
tories, I have been for years 
confronted by a paradoxical 
state of mind. When busi- 
ness is booming, the Mainte- 
nance Department (mechani- 
cal, electrical, or steam), 
looking into the future, and 
seeing the need of repairs or 
replacements on some item 
of machinery, asks for an 
appropriation. (A prophetic 
vision is required by the 
maintenance men if they are 
any good.) What does the 
“Big Boss” say? “Will it 
run? Yes? Then keep it 
going, we can’t stop pro- 
duction.” 

When business slacks off, 
as business will do, and the 
Maintenance Department 
once more asks to make re- 
pairs on the machine, what 
does the “Big Boss” say? 
“No, make it run (or “shut it 
down” )—we can’t possibly 
afford those repairs now. 
Times are much too bad.” 

Thus the machine limps along, cost- 
ing more for operation than it should, 
until some fine day it quits cold, or 
goes to pieces. Maybe someone is 
hurt. 

Several 
happened : 

1. A costly piece of equipment is 
ruined. If properly cared for it would 
have lasted for several years more. 


2. Production costs over, possibly, 
a long period have been higher than 
they should have been. 

3. A life or limb has been lost, or 
at least endangered, to no good 
purpose. 

4. Some good men, who could have 
been kept at profitable work during 
the slack period, have been laid off 
and lost to this particular company. 


5. The depression has _ received 
further impetus through the neglect 


of 


very bad things have 
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When is a reserve not a reserve? 
This article portrays the need of a 
true reserve appropriated from sur- 
plus during fat years to take care 
of necessary replacements during 
lean years. If this were done by 
a sufficient number of plants, the 
depression would be ameliorated 
and some of the slack taken out 


“slack times.” 


H. A. PHILIP 


The Electric Controller & 
Manufacturing Company 
New York, N. Y. 


of purchasing needed equipment at 
the right time. 

A specific instance comes to mind. 
In a plant in my eastern district a 
turbo-generator of 2,000 kw. capacity 
has been in operation fourteen years 
at the sustained rate of 350 days per 
yr., 12 hr. per day. It has never had 
any attention beyond oiling. <n 1926 
the Chief Engineer noticed an in- 
crease in the water rate upward from 
14 lb. In 1929 the rate reached 18 Ib. 
During this period the Chief Engi- 
neer pleaded for funds to repair the 
turbine, to reblade and readjust, and 
the like. A deaf ear was turned on 
all pleas. “We need the production 
—can’t shut it down.” Last month 
the plea was renewed. (The turbo- 
generator is now running at one-third 
capacity.) “Preposterous!” was the 
answer. “Times are bad.” 

During this fourteen-year period 
the condenser has been patched piece- 


meal, as could best be done 
over week ends, but the gen- 
erator has been untouched. 
The stator insulation has de- 
teriorated, the slip rings are 
badly grooved and worn; but, 
as long as the set runs, the 
Front Office, where the Big 
Business Leader sits, is sat- 
isfied. 

It would take five weeks to 
get the necessary materials 
and six weeks to do the job. 
$20,000 plus labor costs 
would go into circulation. 
But no! Wait! Wait till 
times are better. Then some 
fine day when the plant is 
working at capacity, the 
neglected machine, carrying 
half the shop load, will give 
a despairing shriek and quit. 
Then it may take eleven 
weeks to get parts, at a 
higher cost than $20,000. 
The plant’s customers will, in 
turn, be complaining about 
delivery and some will go 
. elsewhere for their needs. 

What’s to be done about 
it? This state of affairs is 
nothing new. What’s the trouble? 

Bookkeeping ! 

In a typical plant, the Maintenance 
Engineer is asked to furnish an esti- 
mated operating expense for his de- 
partments. The estimated figure con- 
sists of the aggregate of labor, power, 
expendable materials such as oil, 
waste, and the like, and maintenance 
materials. This sum is charged to 
Operating Expense and goes into the 
budget as such. 

At the end of the fiscal year any 
unspent appropriation goes into Sur- 
plus. If it has been a busy year, the 
temptation to spend on ill-considered 
trifles is great because the important 
items of maintenance have had to go 
by default; and as no credit is given 
for unspent appropriation there is no 
incentive to economize on little things. 

Well, let us say the year has passed. 
The crane that needed overhauling 
and new brakes and control hasn’t 
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been touched. Too busy. The seven 
hundred dollars that the Plant Engi- 
neer has saved for this job has gone 
into limbo. So he again slips that 
item into the budget for the coming 
year. But business has slackened the 
last two months and the signs and 
portents are that it is going to slacken 
some more, so the General Manager 
slips that item out. Times are bad. 

Now if maintenance expense had 
been divided into its component parts, 
and replacement costs (including 
labor) drawn from an established re- 
serve fund—a fund regularly appro- 
priated from Surplus—the unspent 
funds of year A would have been car- 
ried over to year B when they would 
have done the most good. 

A true reserve should never be 
created by charges to Operating Ex- 
pense in the way that Valuation Ac- 
count is created. Rather, it should 
be built up by transfer from Surplus 
or from Profit and Loss Allocation 
Account. : 

A minor reason for creating a 
Maintenance or Replacement Reserve 
from Surplus is the protection it af- 
fords Free Surplus (available for 
dividends) against ill-timed demands 
by the stock holders. The more ap- 
propriated Surplus there is, the safer 
the business. 

Now as Surplus is “a reserve 
against dividend fluctuations,” so is 
Maintenance or Replacement Reserve 
a buffer against operating expense 
fluctuations. It is quite possible that 
many things are charged to Operating 
Expense, as noted for replacement 
costs, because of confusion with re- 
gard to reserve accounts. There are 
so Many reserve accounts, they some- 
times give the accountant the 
“jitters.” 

For instance, there are fire insur- 
ance reserves, industrial accident and 
sick benefit reserves, reserves against 
flood damage, reserves against explo- 
sions, and more. These are true con- 
tingency reserves. They may be 
looked upon as Surplus because of 
the unlikelihood of the contingency’s 
ever occurring. If it ever should 
occur, however, the loss caused there- 
by would be charged directly against 
the reserve and would not affect the 
apparent Surplus of the concern. 

Why not treat that portion of 
maintenance which includes replace- 
ment the same way? 

Someone may object that there is 
an account termed Allowance for De- 
preciation. Correct, of course. How- 
ever, Allowance for Depreciation is 
’ not a reserve but a valuation account, 
which is fundamentally different. The 


main purpose of this Allowance for 
Depreciation is to show the original 
cost of an asset and its present book 
value. The latter is determined by 
deducting the credit balance of the 
Allowance for Depreciation account 
from the debit balance of the Asset 
Account. 

However, to increase the confu- 
sion, it is quite common (even though 
quite indefensible) to apply the title 
“reserve” to valuation accounts as 
well as to appropriations of surplus. 

There is the case of an organiza- 
tion possessing fixed assets worth 
$100,000, the depreciation on which 
is $10,000 per year. This deprecia- 
tion is a time-operating expense and 
should be carried to the credit of the 
Valuation Account. However, in this 
case, the following entry was em- 
ployed: 

“Depreciation Expense, $10,000.” 

“Reserve for Depreciation, 


$10,000.” 


Moreover, the directors, feeling 
good-natured, appropriated $20,000 
as a contingent reserve. This ap- 
peared on the books as: 


“Surplus, $20,000.” 
“Reserve for Depreciation, 


$20,000.” 


The Balance Sheet then prepared 
showed an account entitled “Reserve 
for Depreciation, $30,000.” 

A casual reader of this Balance 
Sheet, who regarded reserves as off- 
sets to asset accounts, would regard 
the assets of the company as $70,000 
($100,000 of cost less $30,000 of de- 
preciation). On the other hand, if 
he considered reserves as surplus, 
which is correct, the assets would be 
regarded as $100,000. 

The true state of affairs is that the 
actual assets are $90,000 ($100,000 
of cost less $10,000 actual deprecia- 
tion). This would have been shown 
if the known depreciation, $10,000, 
had been carried to Allowance for 
Depreciation, and the $20,000 to Re- 
serve for Depreciation. The Balance 
Sheet would then show the true assets 
as $90,000, and Surplus as including 
$20,000 for a contingent reserve. 

It is just as much in error to say 
you have “Reserve for Depreciation” 
unles it is a true reserve, appropri- 
ated from surplus, as to call accrued 
wages, accrued taxes and accrued in- 
terest “reserves.” Absurdly enough, 
this is sometimes done. 

Inevitably a sound maintenance ac- 
counting policy will benefit the indi- 
vidual plant in many ways. Equip- 
ment will be kept in a high state of 
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efficiency and ready for full produc- 
tion. The maintenance personnel (an 
important part of the industrial ma- 
chine) will be kept on the payroll 
without a drain on Operating Ex- 
pense. Let’s watch the reserves! 


* 
The Automatic Phase of Variable 


Speed Transmission 


Joun E. Hy er 


HILE reading the article on 
W the application and design of 
the floating drive for con- 
veyors in the January issue of 
Maintenance Engineering, I was im- 
pressed by the fact that incorporated 
in this drive is an important advan- 
tage not mentioned in the article. 
The description stated that the use of 
multiple drives was necessitated in 
order to keep the cost and weight of 
the chain and carrier units down to 
a reasonable point. That such equip- 
ment has this advantage is doubtless 
true. But I see an additional feature 
of the drive, in that added power is 
applied automatically every time the 
speed of the drive sprocket is de- 
creased. If the slower rotation of 
the drive sprocket with increased 
load, accomplished automatically 
through the variable speed transmis- 
sion, is a factor of safety against 
chain breakage, the added power is 
just as surely*a factor of safety 
against the stalling of the mechanism. 
Purely mechanical as it is, this 
drive arrangement is of exceptional 
interest. As most readers probably 
know, we have had automatic elec- 
tric control of variable speed trans- 
missions through the intermediate 
operation of a rheostat for some 
time. An outstanding example of 
this type of control for variable speed 
transmissions is found in the opera- 
tion of automatic stokers. Here the 
rheostat used in the electrical control 
of the transmission is operated by the 
rise and fall of the boiler pressure; 
the transmission is affected inversely. 
I believe, if a variable speed trans- 
mission were controlled through a 
mechanism similar to the flyball gov- 
ernor, diminished speed of equip- 
ment could be made to act favorably 
upon allied mechanisms. Let me cite 
as an instance the shock that comes 
to the saw on a band mill or on a 
circular saw mill as the log first 
enters the cut. Slackening of the 
speed of the saw could be made to 
curb automatically the advance of the 
carriage until the saw recovered from 
the shock and came up to speed. 


119 





The observatory de- 
termines the exact 
time, transmits it to 
the factory, and 
broadcasts it on a 
wave length of 62.5 
meters. 
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Budgeting Maintenance Expenditures 


As told to 


G. A. VAN BRUNT 


Associate Editor 


By L. K. MAtvern, Superintendent of Machinery and Buildings © 


maintenance work was placed on 

a budget and the results have 
been well in accord with our expecta- 
tions, because it has enabled us to plan 
and schedule our work on a more in- 
telligent basis. Although our main- 
tenance problems on the whole prob- 
ably do not differ markedly from 
those met in other plants, they cover 
a very wide range of activities, many 
of which present interesting features. 
Our plant comprises twelve main 
buildings, exclusive of the power 
house, carpenter shop, observatory, 
and certain small buildings, that are 
laid out in the form of a great hollow 
rectangle which is bisected length- 
wise by a long building which when 
completed will extend from one end 
of the rectangle to the other. This ar- 
rangement of the buildings, most of 
which have four stories and basement, 


GS mintena years ago all of our 
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Elgin National Watch Company, Elgin, IIl. 


was chosen to give the maximum 
amount of light and air on all sides. 
For the same reason all of our main 
buildings are only 28 ft. wide inside. 
The total area under roof is 583,340 
sq.ft., or approximately 13 acres. All 
of the buildings are of brick construc- 
tion except two, which are reinforced 
concrete with brick facing. Tile roofs 
are used on most of the main build- 
ings. All floors are hard maple. 

A 23-jewel Elgin watch contains 
211 parts and represents 3,773 oper- 
ations. To produce our normal out- 
put of 1,000,000 watches a year re- 
quires the use of about 73,000 separ- 
ate machines and attachments, which 
are for the most part driven from 
lineshafts. Approximately 400 
motors with an aggregate rating of 
2,044 hp. drive these lineshafts, such 
machines as are individually driven, 
and the fans that are part of the very 


extensive ventilating and air condi- 
tioning system employed. All power 
for the motors and lighting system, 
with the steam required for heating 
and process work, is generated in our 
power plant. 

In view of the delicate nature of 
our product it will not be difficult to 
realize that dust and dirt must be 
excluded as much as possible from 
the workrooms. We approach this 
problem, first, by filtering all air that 
passes through the heating system of 
the main buildings. About 2 miles 
of air duct is used in the fresh air 
supply system, by which the air in all 
manufacturing departments is com- 
pletely changed every 7 to 15 minutes. 
Sixteen fans ranging in capacity from 
8,000 to 25,000 cu.ft. per min. sup- 
ply the fresh air. 

The next objective is to prevent, as 
much as possible, pollution of the air 
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by dust, fumes, or gases produced by 
some of the processes. This is ac- 
complished by efficient exhaust sys- 
tems that remove all sources of pollu- 
tion at their origin. 

Equally extensive systems involv- 
ing miles of piping are required to 
supply the compressed air, water, gas 
and vacuum services needed in vari- 
ous operations. 

To handle the maintenance work 
on the plant equipment and buildings 
normally requires a force of approx- 
imately 340 men, under the direction 
of the machinery and buildings de- 


Full automatic machines pro- 
duce the millions of tiny 
screws used each year. 


partment, which is divided into the 
following departments: 


Machine department. Employs 
200 men. Builds and repairs all of 
the full and semi-automatic machines, 
subpresses, jigs, fixtures, and gages 
used in the manufacture of watches. 
Also repairs the mechanical equip- 
ment used by the power and carpenter 
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Cutting the pinions for watch 
wheels. The pinion and shaft 
are cut in one piece from high- 
quality steel wire. 


departments. The tin shop, which 
makes and repairs all air ducts and 
other sheet metal work, is part of this 
department. Also included is the belt 
shop, in which we make all of the 
round and flat belting required for 
driving the factory machines. It is 
well equipped with all of the machines 
and tools needed to produce any kind 
of leather belt directly from the hides. 

Tool department. Employs 60 men 
and women. Makes and repairs the 
small hand tools, cutters, drills, etc., 
used in watch manufacture. 

Carpenter department. Employs 
25 men. Builds some of the smaller 
plant structures and all of the wooden 
fixtures used in the plant, such as 
benches, cupboards, trays, etc. This 
department is also responsible for all 
painting and the maintenance of ma- 
sonry and carpenter work. 

Some of the painting, for example, 
window frames, inside sills, and so on 
is done on a three-year schedule. 
Painting of walls, ceilings, ironwork, 
and other exterior and interior sur- 
faces is done whenever careful inspec- 
tion shows that it is necessary. Some 
departments require painting oftener 
than others, -and such a wide variety 
of conditions and requirements is en- 
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Final adjustments are made 
and the watches are timed or 
regulated in this department. 


countered that it is difficult to draw 
up painting schedules that can be fol- 
lowed consistently. 

Power department. Employs 27 
men. Furnishes all power, heat, and 
light required by the plant. Except 
in the case of new buildings, it in- 
stalls and maintains all plumbing, 
steam, gas, compressed air, and water 
piping, the air filtering equipment, 
and all electrical equipment including 
the plant telephone and signal sys- 
tems. 

Watchmen department. Employs 
30 men. Is responsible for janitor 
and watchman services. Every de- 
partment in which dust is objection- 
able, which means about three-fourths 
of the total floor area of the plant, is 
vacuum-swept every night. Each 
building has its own central vacuum 
cleaning equipment located in the 
basement. In addition, the floors in 
all departments are scrubbed with 
soap and water on a regular schedule 
that has been laid out to meet local 
conditions. Thus, in certain depart- 
ments where the floors are subjected 
to oil, they are scrubbed twice a week. 
In other departments the floors are 
scrubbed once a week; in others, once 
a month. 

Washing of windows is also done 
on a schedule which makes the aver- 
age frequency twice a year. How- 
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In the train room the brass 
wheels are assembled and 
staked on to the pinions. 


ever, more frequent washing is re- 
quired in some departments. Again, 
it is a matter of adjusting the sched- 
ule to meet conditions. 

Maintenance of the machines, tools, 
gages, and other equipment used in 
making watches is a very important 
and exacting part of our work. Most 
of these devices are necessarily of 
very accurate, oftentimes delicate, 
construction and in many cases must 





perform operations within a maxi- 


mum limit of 0.00001 in. Such ac- 
curacy can be maintained only by 
constant checking and immediate ad- 
justment or replacement of worn or 
defective parts. 

Another consideration that influ- 
ences all of our work is the fact that 
so many departments—one might al- 
most say each machine—depend on 
other departments for their supply of 
material, with the succeeding depart- 
ments in turn depending on them. 
Hence, defects in or stoppage of one 
or two machines may cause a serious 
tie-up. For this reason all important 
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items of equipment throughout the 
plant are under frequent, practically 
constant, inspection. 

Prompt action in handling main- 
tenance and repairs may be difficult 
to obtain when a complicated system 
of ordering and securing approvals 
for work to be done is in effect. So 
we have eliminated as much red tape 
as possible. If an inspector finds that 
a machine or other equipment needs 
immediate attention, it receives it. 
Any foreman in the plant can notify 
the machinery and buildings depart- 
ment by telephone that certain work 
needs to be done, and a repairman 
will be sent at once. 

Building repairs are made with the 
same dispatch if any hazard to em- 
ployees or possible interference with 
manufacturing operations is involved. 
Otherwise, needed repairs are. noted 
and if the amount of money involved 
is not too large are made as soon as 
convenient. Jobs that are out of the 
ordinary routine are budgeted. 

In order to simplify matters and 
make it easier for the management to 
visualize our needs the budget for 
the machinery and buildings depart- 
ment is drawn up in two main divi- 
sions. The first division, which is 
further separated into several classi- 
fications, covers only routine mainte- 
nance of equipment and buildings. In 
setting the figures for this part of the 
work we are guided by the amounts 
that previous experience shows will 
be needed. Due consideration is 


given, of course, to the expected rate 





of production and the conditions dis- 
closed by careful inspections. 

The classifications, with the 
amounts normally appropriated for 
each are as follows: 


Watch machinery : $270,000. Cov- 
ers maintenance and repairs on all 
machines or tools used to perform 
some operation on watches or watch 
material. 

Factory machinery: $70,000. 
Maintenance and repairs on all equip- 
ment used to build or drive watch 
machinery. Includes all pulleys, 
shafting, hangers, countershafts, 
belts, air compressors, blowers, vac- 
uum and diaphragm pumps, and 
printing machinery. 

Buildings: $100,000. Covers re- 
pairs to all plant buildings, building 
fixtures and ground fixtures. Under 
building fixtures are included all pip- 
ing of any kind, sprinkler systems, 
heating and ventilating systems, closet 
fixtures, lavatories and sinks, clothes 
lockers, elevators, the tower clock, 
benzine and oil systems, fire extin- 
guishers and fire fighting apparatus of 
all kinds. Under ground fixtures are 
classified all walks, paving, grading, 
lawns, shrubbery, fences, lamp posts, 
and all tunnels and underground pip- 
ing except for the piping under the 
power building and screen house. 
This installation is considered as 
power equipment. 


Power equipment: $17,000. This 
classification covers the entire con- 
tents of the power and screen build- 
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ings, excepting office furniture. It 
also includes all electrical equipment 
outside of the power house, such as 
cables, wires, motors, telephone and 
signal systems, crane, and coal car. 

The second division of the budget 
covers any repairs, replacements, or 
work that is out of the ordinary, in 
the sense that they involve unusual 
expenditures, are properly considered 
as definite improvements, or are of 
infrequent occurrence. 

Typical examples to be found under 
this classification are: 


Rebuilding parapets of clock tower. 


Renewing cable and conduits be- 
tween power house and store building. 


Special repairs on stokers. 
New roof on some building. 


An estimate of the cost is made for 
each item included in this portion of 
the budget. If it is decided that any 
of the items of work called for can 
safely be postponed, we may be or- 
dered to hold them up. Otherwise an 
appropriation is made to cover the 
cost of the work. 

We feel that our practice of sep- 
arating routine maintenance work 
from extraordinary repairs of main- 
tenance in the budget has’ several good 
advantages. Aside from the fact that 
the management can obtain a better 
understanding of our requirements 
when the budget is handled in this 
manner there is much less likelihood 
that essential maintenance work will 
suffer from any reduction in the 
amount of money appropriated. 


Applying radium 
paint to watch 
dials and hands. 
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Plant Survey Check Sheet, 


a Supplement to This Issue 


“© FUST what is the condition of my plant?”’ is 

a question that any maintenance engineer 
well may ask himself at any time. Possibly the 
present time is especially appropriate, because in- 
dustrial plants have been operating on short ra- 
tions for many months—short rations of orders, 
of expenditures, of everything. 

How soon will operation on full rations be re- 
sumed? If suddenly, is the plant in order? If 
slowly, will flexibility of equipment and services 
permit of efficient operation? What equipment 
and supplies will have to be bought for heavier 
operation? What should be bought now? 

Maintenance Engineering’s Plant Survey Check 
Sheet, published as a supplement to this issue, con- 
stitutes a means by which the maintenance engi- 
neer may determine the status of his plant. When 
the sheet has been filled in, he will be able to learn 
from it what his plans must be. Just what sup- 
plies and what units of equipment will he need 
first? What deliveries must he have? What will 
he need later, and when must he have them? 

Possessing knowledge of what will be required 
and when, the maintenance engineer who believes 
in preventive maintenance will take the steps nec- 
essary to find out the availability of the equipment 
and supplies he is to need. He will find out 
whether or not the local mill supply houses are 
sufficiently stocked, and if manufacturers’ stocks 
are as large as they should be, and conveniently 
located. In short, he will do all that is possible 
to be ready to go at the drop of the hat. 


Further Proof That Maintenance 
Can Be Effectively Organized 


VERY plant engineer has in general his own 
way of viewing and solving the multitude of 
engineering and management problems that con- 
front him. His attitude toward them is condi- 
tioned largely by his training, experience, the con- 
ditions in his plant, and his personal: philosophy. 
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Out of this complex mixture he evolves systems 
and practices that meet the situation more or less 
satisfactorily. Deficiencies that experience may 
show to exist in any system of handling mainte- 
nance work are more likely to revolve around the 
human element than the purely technical. Engi- 
neering information is widespread, easily found, 
and usually applicable without difficulty. Unfortu- 
nately, that is not so true of human relationships. 

In the first article in this issue Messrs. Vaksdal 
and Kriger, of the Corning Glass Works, have 
presented the details of a method of handling 
men and work that it based on a sound knowledge 
of human nature and a careful analysis of the 
maintenance problems in their plant. Back of it 
all is a philosophy that has much to commend it 
to thoughtful executives. The principles outlined 
are not new to production departments, but their 
application to maintenance work has been the ex- 
ception rather than the rule. That the methods 
outlined in this article will produce highly satis- 
factory results both to the men and the manage- 
ment has been amply demonstrated. 

The studies on which this article is based prob- 
ably will not be completed for some time, but the 
results thus far obtained have been given in con- 
siderable detail for the benefit of our readers 
and as an example of a fine piece of work. The 
editors feel that the maintenance function has 
achieved its present important position largely as 
a result of such definite organization and planning 
as have been done at Corning. 


Hoarding — A Problem in Economics 
for the individual 


OARDING is another of the matters that 

must be considered by every conscientious 
individual at this time—be he company president, 
maintenance engineer, or just plain Bill. We like 
to have our problems in economics solved for us. 
Most of them are, but here’s one that we must 
think about. 

President Hoover has shown that hoarding has 
accumulated to the extent of one and a quarter 
to one and a half billions of dollars; and that its 
results are to immobilize a large portion of the 
national gold supply, cause drastic deflation and 
credit contraction, and seriously restrict business. 
expansion and maintenance. 

A dollar taken out of circulation ceases to per- 
form its function as currency, in itself bad enough, 
but it also destroys from five to ten dollars of 
potential credit, according to a statement credited 
to the new secretary of the treasury. Easier credit: 
is a prerequisite to resumption of prosperity. 

Undoubtedly the hoarder yer: his money 
back into circulation when he is catf$ed to feel that 
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the money is safe. There is no intention of calling 
for the return of money to banks about which 
there is any question of soundness. The govern- 
ment itself is expected to do its full part in provid- 
ing for safe investments. Consideration is being 


given to the issuance of five dollar savings stamps.. 


Government bonds already are available in fifty 
dollar denominations. 

Only the thorough pessimist can doubt the re- 
sponsibility of the individual to give full coopera- 
tion to the people of his community and his plant 
in getting at the facts that will show plainly the 
places where money can be put to work for the 
good of the country, without’ lack of safety for 
the owner. 


American Legion “Job Drive’’ 


MMITTEES in more than 7,000 cities 
went into action the fifteenth of February, in 
what is described as the greatest mass campaign 
since the World War, to obtain jobs for 1,000,- 
000 unemployed. Making up the committees are 
' representatives of the American Legion, Ameri- 
can Federation of Labor, and Association of Na- 
tional Advertising, backed by welfare, church, 
civic, and business organizations. 

In this drive procedure of several kinds will be 
followed—the actual creation of jobs will come 
about in many ways. Individuals as well as in- 
dustrial plants and other business organizations 
will accept responsibilities and obligations. De- 
tails will be presented by the press, from the pul- 
pit, and by radio. The individual will recognize 
the desirability of a successful conclusion to the 
program and will do all that he can to bring 
it about. 

Of especial interest to industrial plants is the 
first major step planned. It contemplates secur- 
ing from each of 1,000,000 businesses the promise 
to hire upon a given day for a period of six 
months’ duration, a single man in addition to ex- 
isting personnel. 

In spite of the continuing trend toward reduc- 
ing personnel, it is obvious that this proposal 
should be given support wherever possible. No 
long list of reasons why is given here. None is 
necessary. It’s the thing to do, if you can—it 
will help greatly. 


Fire Protection Demands Eternal Vigilance 


OTAL estimated fire loss in the United States 
for the year 1931, based on figures compiled 


by the National Board of Fire Underwriters and 
reported in the January National Fire Protection 
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“MAINT-O-GRAPHS” 


‘‘Maint-O-Graphs,” a new department in 
Maintenance Engineering, will make its 
bow with the April issue. It absorbs the 
“Around the Works’’ department, but 
_ will continue to present the short, practical 
articles hitherto published in that depart- 
ment. In addition, it will provide other 
short articles of a wider scope, dealing 
with ways of increasing efficiency of 
equipment; ideas that will help plant 
men; unusual developments in apparatus 
design; and news of books and events. 
Contributions to the “Around the 
Works’ department, by readers, always 
have been welcomed. In fact, the greater 
part of the department has been made up 
of such contributions. The same welcome 
is extended to contributions for the new 
‘‘Maint-O-Graphs”’ department. Of 
course, accepted contributions will be 
paid for. . 











Association Quarterly, was $453,500,000. This 
was approximately 24 per cent less than the 1930 
estimate. Of course, part of this decrease must 
be attributed to a general shrinkage of commodity 
prices; but much of it is attributed by fire protec- 
tion authorities to increased vigilance. 

Of the 43 fires involving a loss estimated at 
$250,000 or more, twelve were in industrial 
plants. An analysis of the reports of these fires, 
filed with the N.F.P.A. Department of Fire 
Record, was made to determine the factors most 
responsible for making these fires major ones. 
Naturally, in most instances more than a single 
factor was involved. Most frequently noted was 
the existence of ‘“‘highly combustible contents or 
excessive amounts of burnable materials.” Delay 
in discovering fires, delayed alarms, inferior 
building construction, lack of adequate fire pro- 
tection, also played important parts in allowing 
what should have been minor fires to reach large- 
loss proportions. 

Fire will upset the most carefully planned pro- 
duction schedules; loss through it will mock at the 
most scientifically determined unit costs. Ade- 
quate alarm and protection installations, and a 
properly trained personnel, are absolute necessi- 
ties in every plant. 
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PLANT ENGINEERS’ FORUM. 


A new question is presented each month, and our readers’ answers 
to previous questions are published. Write down your opinions 


and send them to the editor. 


Answers published will be paid for 


What Preparation for Recovery? 


George Shipman and Frank Fulleger are walk- 
ing home from a meeting of the local engineering 
society at which an eminent economist was the 
evening’s speaker. His views on that unforget- 
table subject—depression—have left the two men 
in a thoughtful mood. Frank is the first to express 
himself. 

K * * 

“Very encouraging talk, George. Wish I 
could believe him. But it’s hard to do because 
I’ve been fooled so many times. You know I’m 
such a trusting soul.” 


‘““Guess we've all learned to be cautious, Frank. 
But this fellow seemed to know his stuff from a 
practical standpoint better than any other speaker 
I’ve heard. His claim that the depletion of inven- 
tories and the wearing out of equipment, automo- 
biles, and clothes alone must accelerate buying in 
the near future was most convincing. He backed 
his claim with facts and figures that are hard to 
deny.” 


“You know, George, while this fellow was 
talking, I began to wonder whether a lot of us 
aren’t likely to be caught asleep at the switch if 
business should pick up suddenly.” 


‘How do you mean?” 


“Tf what he says is true, and I’m beginning to 
believe him, when our customers start buying they 
must have and will demand quick deliveries be- 
cause their stocks will be depleted. Just to take 
an extreme case, suppose the boss should come to 
me Monday morning and tell me that he can get 
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enough orders to start our plant on full produc- 
tion on the condition that we make extra quick 
deliveries. Of course he’d expect me to get the 
plant in shape overnight. I couldn’t do it, George. 
The job would take at least six weeks, and the 
result would be that we’d lose the orders to com- 
petitors that could make quicker deliveries.” 


‘Why so long?” 


‘Thought you’d heard enough of my moanings 
on other occasions to ‘know, George. Our main- 
tenance budget has been pared to the bone. It 
takes all the money I can get to keep the part of 
our equipment that we are now using in shape. 


‘Worse than that, I’ve had to do a lot of patch 
work—against my protests—that will make my 
costs higher than necessary in the end. Boy, it 
will be a job! 


“Another thing I thought of is that, if business 
should break with a rush, there would be so many 
orders for equipment and supplies that the manu- 
facturers’ stocks soon would be exhausted and 
many of us would have to wait a long time to have 
our orders filled.” 


“T heartily agree, Frank. The companies that 
are a jump ahead of the rest and have their 
equipment ready to produce at the drop of a hat 
will get the lion’s share once business comes back. 
Such is the case at our plant. For just the reasons 
you have given we have made every effort to keep 
our machinery ready to go. In your case, why 
not tell the boss exactly what you’ve just told me? 
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I know him well enough to think that he’ll open 
the purse at least part way.” 


“Worth a try, anyhow, George, although I 
doubt if I'll get anywhere. As you may know, 
our plant has been hard hit and money is scarce.” 


‘‘T can appreciate that your plant’s finances may 
be too low to spend much now. But you can make 
your layouts, draw up your specifications, plan 
your schedules so that, when you do get the 
money, you're all set. This job of planning might 
keep busy some of the men you might otherwise 
have to let go.” 


‘There is an idea, George! You can bet your 
hat we won’t be caught napping if I can help it. 


Readers. Answers to 


How Valuable Are Professional 
Plant Surveys? 


Question presented in the January issue 


HE FEASIBILITY of engaging the services of 
outside firms to make plant surveys depends en- 
tirely on specific conditions at each plant. 

If the plant engineer in charge has the proper train- 
ing and experience, coupled with the courage and initi- 
ative necessary to put his ideas over, he will need no 
outside advice or assistance. Where the staff of such 
an engineer is not large enough to perform the neces- 
sary surveys or other engineering work he must call for 
help but, because this type of man knows what he wants 
done and how he wants it done, he always will be in 
charge of the surveys. 

But, if the man in charge has not had the necessary 
training and experience, if he is a timid soul, or if he 
lacks ambition or initiative, his company should engage 
the services of outside firms to make surveys of his 
plant. 

I am familiar with two cases of lubrication surveys 
that are to the point: 

The sales engineers of an oil company called on the 
purchasing agent of a certain manufacturing concern 
and obtained data on this plant’s equipment such as 
cylinder sizes, machine speeds, and registration num- 
bers. From this data they told the purchasing agent 
the amount of oil necessary to lubricate the equipment 
if their oil was used. After checking with the company 
then furnishing the oil, it was found that more was 
being used than was necessary. 

Result: On recommendation of the service man the 
oil was reduced to the amount recommended by the 
competing firm, and a careful inspection showed correct 
lubrication. Because the plant engineer was afraid to 
cut down the amount of oil on his own initiative the 
outside suggestion was necessary for good results. 

In the second case the engineers of another oil com- 
pany claimed that savings could be made, especially 
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Here we are at the house. Come on in and have 


a bite to eat.” 
* * x 


Undoubtedly some of the readers of Mainte- 
nance Engineering recently have found themselves 
in the same position as Frank. Send in your dis- 
cussion of this problem. 


What have you done specifically to prepare 
your plant and its equipment for increased or 
capacity production on short notice? 


Have you been able to keep all your equipment 
ready for immediate operation? If so, how? 


If not, what plans have you made to recondition 
it when given the necessary money and authority? 


Previous Questions 


in power, by substituting their oil for the oil then in 
use for lineshaft bearings and so on. 

It was decided to run tests conducted by the plant 
force to check these claims. Result: Friction load 
was reduced five per cent after all bearings were cleaned 
thoroughly and refilled with the same oil. The firm 
continued with the same oil because the proposed oil 
showed no superiority. The survey showed up a loss 
of power and money caused by maintenance laxity in 
neglecting to clean all bearings regularly. 

FrEDERIC W. CARTER 

In Charge of Power and Maintenance 
Waterbury Clock Company 
Waterbury, Conn. 


for a specific purpose is of inestimable value. A 

plant engineer might think that his company should 
have a power plant but, unless he is a power plant 
specialist, he hardly can be expected to make a survey 
of existing conditions comprehensive enough to reach 
the best decision. Such a man should have a survey 
made by a specialist from outside. But, even if he 
were qualified to make a complete survey of the power 
needs of his plant, his report probably would be biased 
in favor of his personal feelings. The fact that he 
either wants or does not want a new power plant would 
influence the trend of his report. 

From the viewpoint of the industrial plant the out- 
side survey brings a clearer and less biased report than 
one compiled from within the organization. 

Apart from power plant surveys I am not so strongly, 
in favor of the engineers of outside concerns making 
plant surveys with the purpose of convincing the man- 
agement that there is need for their products. I have 
had an interesting experience with this type of survey 
when several oil companies obtained permission to sur- 
vey our plant. If we had taken the reports of these 
surveys seriously we would have believed that our 
plant was worth nothing except as scrap. 


[: MY opinion a plant survey by outside engineers 


127 








By far the most economical way in the long run 
is to call in the professional and have him give a true 
and unbiased report of plant conditions as they exist. 
If the proposed work is carried out let him be in 
charge of it. Then he must stand behind his report 
because it is staked on his professional reputation. But, 
in any case, let the plant surveys be made from outside. 

M. C. Cocxsnuott, Mechanical Engineer 
J. B. Gill Corporation 
Long Beach, Calif. 


LTHOUGH professional plant surveys have been 

proved to be profitable in some lines of industry, 
in the majority of cases, I believe that they are a waste 
of time and money. 

Because the idea behind any survey is to save money, 
I believe that most managements can start the survey 
by saving the cost of outside engineering service by 
delegating the work to their own engineering staffs. 

In my opinion most of these outside surveys have 
been sold to executives who are behind the times. Such 
executives usually are the type who expect the plant 
engineer to devote all his time to routine, instead of 
furnishing him with an assistant to do this work so that 
he has ample time to study where and how to save 
money in the plant. 

On the other hand surveys made by the engineers of 
concerns selling high grade plant equipment often are 
very helpful. These men usually have a wide and 
diversified experience, and their recommendations often 
lead to large savings. Such surveys do not take up 
much of the engineer’s time, and he is placed under no 
obligation to purchase. 

Some years ago our management had a survey made, 
and the outside company was engaged at $1,500 per 
month to carry out the recommendations of its survey. 
At the end of the second month we found that our 
product had not been improved and costs had not been 
reduced, so we discontinued the company’s services 
after being satisfied it could not carry out its claims. 
In fact it was the survey engineer who received the 
greatest benefit, for he learned more in two months 
about our processes and plant operation than he had 
ever known before. 

E. M. Corneti, Superintendent 
Black River Power Company, Ltd. 
Montreal, Canada. 


O GENERALIZE upon this question probably 
would be as dangerous an undertaking as making 
a statement to the effect that all 1932 automobiles 
should go 65 miles per hour or that free-wheeling 
saves gasoline. What may happen when one drives 
at this speed or under what conditions free-wheeling 
is likely to save gasoline are pertinent questions which 
poke holes in such generalization. Similarly, it is 
well for one to proceed cautiously when granting or 
refusing the request of an outside firm to make a sur- 
vey of his plant. 
At the risk of receiving a deluge of such requests 
I adhere to an opinion arrived at through experience, 
namely: An offer of a survey made by a house of 
good reputation should be listened to, given thoughtful 
consideration, and accepted or rejected purely from 
the standpoint of honestly drawn conclusions. 
Whether unconsciously or consciously some plant 
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engineers place a taboo on such activity for fear that 
discoveries made by outside concerns may reflect upon 
their knowledge and ability to operate this or that 
phase of their plants in the most economical fashion. 
Even if the discoveries do lead to such disclosures 
much can be said in favor-of the engineer who takes 
this means of measuring the fertility of his own mind 
and the efficiency of his plant. 

There are two yardsticks by which the accuracy of 
the outside engineer’s conclusions can be measured: 
(1) Can I profitably improve the quality of my prod- 
uct? (2) Can I operate more economically? Out of 
the hundreds of improvements that could be made in 
a specific plant, there may be only four or five that 
can be adopted profitably. 

Outside engineers often are criticized for being over- 
enthusiastic but, without enthusiasm, they would not 
be making surveys. I have more confidence in those 
engineers who are so sold on their offerings that their 
recommendations need a certain amount of tempering 
than I have in those who lean over backwards in offer- 
ing me their equipment. This tempering can and must 
be supplied by the management if a survey is to wind 
up successfully. 

Unless management entertains some hope that a 
survey may turn out to mutual advantage it is guilty of 
little less than theft to allow it to proceed. Some- 
times a proposed survey is permitted as the easiest 
way of disposing of the matter, in which case it takes 
weeks of conscientious effort on the part of the out- 
side engineer to discover that he is wasting his time 
and his company’s dollars. In my opinion the best 
rule to follow is:- Be cautiously open minded. 

' F.C. Caase 

In Charge of Engineering 
Maintenance & Construction 

E. R. Squibb & Sons, Brooklyn, N.Y. 
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Should Maintenance Methods 
Be Given Publicity ? 


(Question presented in the February issue) 


ECAUSE maintenance methods in modern fac- 

tories run along general lines secrecy concerning 
them can gain little for a company. Of course, like 
most rules, there are exceptions and, where a byprod- 
uct is obtained from waste products or where long 
research has been necessary, methods and equipment 
justify some secrecy. Usually much valuable time and 
money have been expended and special machinery built 
to arrive at such methods. 

Manufacturers of modern maintenance and materials 
handling equipment are going along in leaps and bounds 
in the perfection of their products. This fact in itself 
proves that a secret today is common talk tomorrow. 
Why then should we endeavor to treasure some pet 
method or piece of equipment? We have but to look 
around a little in trade magazines and machinery 
exhibits to see many of our pet ideas pale into insig- 
nificance. For the sake of better methods, better 
equipment, and better business.a free exchange of 
maintenance ideas and methods should continue to 
hold sway over any tendency to suppress publicity. 

The present standard of efficiency in factory main- 


Maintenance Engineering — Vo0l.90, No.3 


ie ee le ee et 





~~ 





at 


at 


' te VM 


Tr m= OV VS 





tenance has not been acquired through privacy, but 
through a willingness on the part of maintenance engi- 
neers to discuss their problems with others and to 
give and accept ideas for the perfection of maintenance 
methods and equipment for the benefit of all concerned. 
Wo. Cumpstey, Maintenance Division 

New Departure Manufacturing Company 

Meriden, Conn. 


LTHOUGH the word secrecy may not be the cor- 

rect term for the policy to be applied to mainte- 

nance methods, I believe that the proper word should 
be an antonym of publicity. 

Common sense tells us that companies do not spend 
time and money in finding and working out the best 
methods and then pass them on to the world in general, 
including their competitors. Maintenance engineers of 
such companies that are anxious to give loyal service 
should appreciate the confidence of their employers and 
guard their conversation at all times. Doctors are 
pledged to enlighten each other on all new discoveries 
so that pain may be alleviated, but conditions are differ- 
ent in business. During the War soldiers frequently 
were cut down by the inventions of their countrymen 
in the hands of their rivals. 

The result would be the same in business in these 
days of keen competition if methods were broadcast 
without discretion. 

Possibly some readers that dispute me will ask: But 
what about those friendly visits to other plants? My 
personal opinion on this subject, which is based on 
wide experience, is that plant visits are splendid from 
a social point of view and as a means of creating en- 
thusiasm in our work, but that the actual knowledge 
gained is negligible. 

Of course we all like a holiday, but I believe we are 
just kidding ourselves when we think that we and our 
company are receiving any tangible benefit from such 
visits. Often the company acting as host seems to give 
“the key of the plant” to the visitors, but actually 
special precautions are taken that none of its latest 
developments or processes can be learned. 

For this reason I believe that plant visits divulge little 
that is not common knowledge or that could not be 
gained by reading trade publications, except when the 
machine or product in which the visitors are interested 
is actually made in the plant visited. 

A. C. LAYZELL 

Inspection Departmeni 
Sipp Eastwood Corporation 
Paterson, N. J. 


T IS A matter of common knowledge that the great 

advances in scientific progress made in the past half 
century were due largely to publicity. This effect of 
publicity has been especially far-reaching in the field of 
engineering. Therefore I believe that any publicity 
that promotes and stimulates thought and discussion 
on modern maintenance methods works for the good 


- of industry as a whole. That this belief is shared by 


most engineers becomes evident when one looks over 
a copy of a technical journal. 

Here he finds pages of interesting fact that make 
public the fruits of long hours of toil inside and outside 
the plant. 

Undoubtedly there are some aspects of maintenance 
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work that cannot be given publicity. I refer specifi- 
cally to new processes requiring research and develop- 
ment work and special maintenance methods. Obvi- 
ously it would be an act of disloyalty to divulge these 
methods before an appropriate time. 

But, in the case of all other branches of maintenance, 
successful methods or equipment departing from com- 
mon practice should not be made to hide their light 
under a bushel. Giving such methods publicity through 
the medium of conventions, local engineering societies, 
or technical journals always is a feather in the cap of 
the originator and adds a useful contribution to mainte- 
nance engineering and its ultimate goal—public service. 

Rosert S. ALEXANDER, Special Department 
Universal Winding Company 
Providence, R. I. 


UBLICITY of methods is a very worthwhile form 

of free advertising. Companies that are known as 
up-to-the-minute because their names often appear in 
trade and technical journals receive in this way adver- 
tising that they could never buy. Readers of technical 
magazines know that the editors would not lend pub- 
licity to firms that are not of the highest caliber. Even 
if a firm’s maintenance methods alone are praised, its 
product shares the free limelight. 

It is an axiom of advertising that the more often a 
company’s name can be brought before the public, the 
more natural it will be to connect the name with the 
product. 

“Casting bread upon the waters” may sound biblical, 
but it has its modern applications. Because no one 
company has a monopoly of good ideas and because 
methods and equipment used in one industry are seldom 
limited to that industry, the suggestions of one will 
prove of benefit to others. Of course a firm that keeps 
its own suggestions secret can make use of those given 
out by others. 

It is surprising, however, how much more benefit 
can be obtained by joining the active group of sug- 
gesters, rather than the passive group of listeners. As 
in everything else, the more one puts in the more one 
gets out. Isn’t it true that most of the best concerns, 
iike Western Electric, Ford Motor, Cadillac Motor, 
General Electric, and so on are most liberal with 
information? 

Naturally there are some things that are justifiably 
kept secret, but these methods should only be those 
that are patentable, or those that come from companies 
that make a business of selling methods and ideas. 
Maintenance work obviously is not included in either 
of these classes. 

A secret, as everyone knows, is one of the hardest 
things to protect. Take the case of a washing machine 
manufacturer who was producing a new design. Being 
practical, the officers kept all the information about it 
so meticulously secret that everyone in the firm or 
among its customers did his best to learn what it was 
all about. Of course, as happens even when not de- 
sired, they found out the details. By the time the 
“secret” was officially disclosed, everyone’s attempt to 
pry had caused so much publicity that the new design 
went over with a bang! Doesn’t that settle the relative 
value of secrecy and publicity? 

BERNARD SHEREFF, Engineer 
American Hard Rubber Company 
Butler, N. J. 
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QUESTIONS and 
ANSWERS 








High-Temperature Grease 


We use a large number of unit 
heaters driven by #3-hp., 440- 
volt, three-phase, totally inclosed 
motors equipped with single-roll 
ball bearings with grease shields. 
The motor starting switches are 
at a convenient height for floor 
operation, but the steam valves 
are mounted close to the heaters, 
about 12 ft. high. Because the 
steam valves are so inaccessible 
the heater motors are frequently 
stopped without shutting off the 
steam. The heat then dries out 
the high-temperature grease in 
the motor bearings, so that when 
the motor is started again the 
bearings stick, the shaft turns 
in the inner race, and a fuse 
blows. Every time this trouble 
occurs it means replacing the 
bearings. We have considered a 
single control for the steam and 
motor lines, but the cost is pro- 
hibitive. Placing the steam valves 
so that they can be reached from 
the floor would be difficult and 
very expensive. Is there avail- 
able a ball bearing lubricant that 
would stand the high tempera- 
ture to which these motors are 
subjected? If not, how can this 
problem best be solved? 
Paterson, N. J. R.C.H. 


Why Shorts and Grounds ? 


In our plant we have a long sec- 
ondary transmission line along 
which there is considerable volt- 
age drop. To overcome this we 
have installed a set of booster 
transformers. The line is used 
to feed several well drills operat- 
ing on 440 volts, and the oper- 
ators on the drills use the 440- 
volt supply to fire their dynamite 
when clearing a hole. This mo- 
mentarily puts a short circuit on 
, the 440-volt line. Quite fre- 
quently, at the instant that they 
are firing this dynamite, some 
part of the portable cables or 
motors and equipment blows 
across or shorts to ground. This 
usually happens on the load side 
of the booster bank, that is, on 
some of the equipment opening 
on the boosted side of the line. 

The booster transformers are 


Allis-Chalmers 5-kva., 440-volt 
primary, 110-volt secondary, 
single phase, connected in the 
line as shown in the diagram. 
Do any of the readers see any 
connection between the boosters 
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being in the circuit and the 
trouble with the short circuits 
and grounds? How can this 


trouble be overcome? C. F. S. 
Stoneco, N. Y. 


This Motor Slows Down 


A 7}-hp., compound wound, 230- 
volt, 825-r.p.m. d.c. motor is 
giving us trouble. This motor 
drives an embossing paper ma- 
chine, through a variable-speed 
transmission in order to vary the 
speed of the machine from 30 ft. 
a minute to 250 ft. per min. At 
about full speed the motor will 
slow down and almost stop, but 
the 30-amp. fuse protecting it 
does not blow and an ammeter 
put into the circuit shows that 
the motor is not overloaded. I 
should like to know what defects 
to look for and how to remedy 


them. S.E.G. 
Reading, Pa. 
a 
Replace Cables ? j 


At full load the voltage at the 
terminals of two 40-hp., 220- 
volt, three-phase motors that 
drive large drying machines goes 
down to 195 volts. I presume 
that the No. 3/0 cable that feeds 
the motors is too small. We 
have had no trouble with these 
motors and I should like to 
know whether there is any good 
reason why we should put in 
larger cables. Would our power 
bills be affected in any way if 


larger cables were installed? 
Chicago, Tl. A.S. 











Please submit answers 
promptly. We expect to 
publish no answers later 
than the second issue 
following the appearance 
of the question. Selec- 
tion will be made on the 
basis of quality, but an- 
swers first received have 
the best chance of being 
used 


A Compound for Fastening 
Pigtails to Motor Brushes 


Can any of your readers supply 
us with information as to the 
making of a compound for 
fastening pigtails in carbon 


brushes? B.D; C. 
Courtdale, Pa. 


ening pigtails in carbon brushes by 

drilling holes a little larger than the 
pigtails, inserting them and packing 
them in with tinfoil. The foil is rolled 
up into little wads and tamped in with 
a small punch. G. E. Mires 


Imperial Ice and Development Company 
El Centro, Calif. 


| ee 1 had excellent success in fast- 


securing pigtails in carbon brushes 
loes not make use of any com- 
pound except soft solder. In the top of 
the brush near one edge drill a hole of 
the proper size for the pigtail to slip 
into and in that edge drill another hole 
so that the two holes form an “L” within 
the brush. Tin the end of the pigtail, 
slip it into the proper place, turn the 
brush on edge, and pour a little solder 
into the hole in the edge. The solder 
will anchor. the pigtail in place. Care 
must be used to avoid a surplus of solder 
because it will run up the pigtail and 
stiffen it. 
Another method that is very satisfac- 


De BEST method I know of for 
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tory involves drilling two holes so that 
their bottoms cross and then after in- 
serting the pigtail in one hole tamp other 
small pieces of pigtail wire firmly into 
the other hole. If properly done the pig- 
tail shunt wire will be solidly anchored. 


Cart A. WAGNER 
Denver, Colo. 


referred to, drill a hole of the 

desired size in the brush and send 
in a wood screw or coarse threaded bolt. 
The purpose is to tap out the hole. 
Spread the end of the pigtail until it 
fits the hole snugly. Tamp in firmly a 
very small quantity of lead foil to hold 
the pigtail in place. Make a mixture of 
amalgam powder and mercury, which 
can be procured from any dental supply 
house. Follow the same procedure used 
by a dentist in making an amalgam 
filling. 

The female threads in the carbon pro- 
vide the necessary holding surfaces for 
the compound. The amalgam _ will 
harden in a few minutes and has a com- 
paratively low resistance. The lead foil 
helps to bond the pigtail to the carbon 


and amalgam. Rost. U. GARRETT 
Chief Electrician 
American Enka Corporation 
Enka, N. C. 


Pacer that carbon brushes are 


Using Flexible Couplings 
on Lineshafts 


We have found it almost impos- 
sible to keep several of our line- 
shafts properly aligned. These 
shafts range from 50 to 100 ft. in 
length and are mounted in bab- 
bitt bearings. The building is of 
mill-type construction and widely 
varying loads on the floor above, 
over which we have no control, 
change the alignment almost from 
day to day. Equipping the line- 
shafts with self-aligning ball- 
bearing hangers and using flexible 
couplings, instead of the solid 
type now used, has been pro- 
posed. If any readers have tried 
this expedient, I wish they would 
let me know what results were 
obtained. M. L. 
Chicago, Ill. 


HE CONDITIONS _ outlined 
might be helped to some extent by 
using self-aligning bearings and 
flexible couplings, but I fear that M.L. 
will be disappointed in the results if 
the costs are taken into account. 
Self-aligning bearings are self-align- 
_ing only as regards themselves. If a 
shaft is in line a self-aligning bearing 
does not need to be true to its support, 
because it can tip to take care of any 
faulty machining between the support 
and the bore, but it does not take care 
of misalignment of the shaft. This fact 
will be apparent when it is considered 


that if one end of the shaft is tipped 
down to meet another shaft the other 
end will rise in proportion to the lengths 
of shaft on each side of the bearing. 

So far as flexible couplings are con- 
cerned they are recommended primarily 
to absorb shocks. Although some cou- 
plings are advertised to take care of 
angular misalignment amounting to as 
much as 3 or 4 deg., and wt in. in a 
parallel plane, I have found that their 
operation is very unsatisfactory when 
the shafts are not properly aligned, 
owing to excessive wear and bearing 
pounding. 

The only helpful suggestions I can 
offer is to mount the long shafts on the 
wall or on columns running from the 
floor to the ceiling, or to use spring- 
supported bearings. H. R. WILLIAMs. 


Chief Engineer 
Ash Grove Lime and Portland Cement Company 
Chanute, Kan. 


\ ‘ YITH THE limited amount of 
information given in the ques- 
tion it is difficult to offer worth- 
while suggestions. We have had similar 
troubles and have corrected them, but 
because conditions were different in each 
place different methods had to be used 
to obtain the desired results. 

One would infer from the question 
that the trouble is produced by the 
heavy machinery or loads on the floor 
above causing the hanger supports to 
move up and down. If this is the case 
flexible couplings would help so far as 
the lineshafting is concerned, but if belts 
drive from this shafting to various ma- 
chines below and flexible couplings are 
used, trouble is likely to be found in 
making these belts carry their loads. 

We have used flexible couplings very 
effectively on installations where the 
prime mover and the load were reason- 
ably close together, directly connected, 
and on practically the same support. In 
these cases small differences in align- 
ment are handled very well. On the 
other hand, I have seen several in- 
stances where alignment was poor and 
self-aligning bearing hangers were in- 
stalled with unsatisfactory results. 

Where conditions are not too severe 
flexible couplings and self-aligning hang- 
ers will help to improve the efficiency 
and operation of a drive, although as a 
rule it is better to try to make the pres- 
ent bearing supports more secure. We 
have found the self-aligning babbitted 
hanger bearing to be very satisfactory. 

In our plant several troublesome long 
drives have been replaced with direct- 
connected individual motor drives, and 
the operating conditions greatly im- 
proved. Wherever possible we would 
prefer to spend money for individual 
motor drives rather than on improve- 
ments to long lineshafts. 

A. C. BARKER. 


Engineering Department 
Ww. Libbey Company 
Lewiston, Me. 
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Why Won't This Motor 
Operate as a Generator? 


Recently I bought a used d.c. 
motor, of about 1 hp., which did 
not have any name plate data, 
and I am at loss as to its exact 
rating. However, I connected it 
to 110 volts d.c. and it ran sat- 
isfactorily. It is a two-pole, 
compound-wound machine. The 
field poles are laminated. I wish 
to convert it into a generator for 
testing purposes. I tried various 
connections and directions for 
different speeds, but it simply 
won’t generate, although I do 
get a very small deflection on a 
low-reading d.c. voltmeter. The 
armature tests O.K., and so do 
the field poles. The shunt wind- 
ing consists of about 7,000 turns 
of No. 34 wire, and the series 
winding of 50 turns of No. 22. 
The coils test out O.K. 
Indianapolis, Ind. jJ. R. M. 


shift the brush forward in the direc- 

tion of rotation, and the series field 
leads would have to be crossed before 
the machine will build up, to get the 
same voltage when the machine is run 
as a generator as when it is run as a 
motor. The speed may have to be in- 
creased 10 or 15 per cent. 

It may be that the air gap needs ad- 
justing. When a motor is run as a 
generator the air gap must be kept to 
minimum, to obtain successful operation. 

Indianapolis, Ind. M. V. MILLER: 


|: WILL probably be necessary to 


NASMUCH as the field coils and 
| test out satisfactorily the 

brushes should be checked for contact 
with the commutator, which should be 
clean. If the brushes check OK and the 
generator still fails to build up, discon- 
nect the field leads and test across the 
armature with a d.c. voltmeter while the 
machine is running. It should read 
about 5 volts for a 110-volt machine and 
10 volts for a 220-volt machine. This 
test will show the voltage generated by 
the residual magnetism. 

If a reading such as above is obtained, 
close the field circuit. If the voltage 
decreases instead of rising, reverse the 
series field. No reading across the 
armature with the field circuit open in- 
dicates that the machine has lost its 
residual magnetism. To remedy this 
condition apply a direct current of 110 
volts or less to the terminals of the shunt 
field. Then repeat the tests outlined 
above. 

A motor when used as a generator 
must run at a higher speed than its rat- 
ing as a motor. Set the brushes for the 
correct rotation of the armature and 
with a backward lead. If possible re- 
duce the air gap by inserting liners or 
shims between the polepieces and the 
frame. 

Loss of residual magnetism, too low 
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speed, and poor contacts are the most 
likely causes of trouble in J.R.M.’s case. 
He should also check all connections 


carefully. Tuomas M. GuIER. 
Universal Electric and Manufacturing 
Company, 
Johnstown, Pa. 


ble when a motor of this kind fails 

to generate when driven by an out- 
side source of power is the laminated 
fields. Laminated fields do not retain 
sufficient magnetism to build up without 
outside excitation. Sometimes a few 
dry cells will assist in getting a motor 
of this kind started as a generator. If 
J. R. M. is trying to start his motor 
with a load connected to the leads there 
might be a possibility of the series coils 
opposing the shunt coils and killing the 
motor. This will not happen if there is 
no load connected at the start. 

One low-voltage generator that I han- 
dled would fail to generate after stand- 
ing for some time. If the leads were 
dead shorted by a copper wire the heavy 
current at a very low voltage through 
the series fields would produce enough 
magnetism to let the shunt field carry on. 


Cuas. O. RANKIN 


K. W. Manufacturing Company 
Ontario, Calif. 


Tore: FIRST place to look for trou- 


Motor Runs Below Syn- 
chronous Speed 


I have’ a 2-hp., three - phase, 
60-cycle, four-pole, 550-volt, type 
KT G.E. motor that will not 
come up to speed. It has 36 
slots and is wound with 36 coils 
having 40 turns of No. 18 wire, 
and connected one circuit star. 
The span of the coils is 1-8 slots. 
The rotor has a cast aluminum 
winding and is ok. It has 51 
slots. There is about 0.015 in. 
air gap between the rotor and 
the stator. With the motor- 
generator test set running at full 
speed this motor will turn at 
about 150 r.p.m. and has consid- 
erable torque. If the m.g. set is 
slowed down to about 45-cycle 
speed the motor takes hold and 
runs in synchronism. On test- 
ing the original winding we 
could not find any defects in it, 
but concluded there was some- 
thing our tests failed to show 
and rewound the motor. It had 
been in operation for some time. 
Can someone explain why this 
motor runs below synchronous 
speed? T. S. E. 
Baltimore, Md. 


an induction motor from reaching 
full synchronous speed. Among 
these conditions is an open or partially 
open rotor. The motor in question has 
a cast rotor and its failure to come up 
to speed when running light may be 


Ger induc conditions may prevent 
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an indication that the rotor has been 
heated to a high temperature. If this 
rotor is found to be defective it should 
be replaced. Or, it may be repaired by 
melting out the bars with a torch or 
in a slow fire. It should then be re- 
wound with bars cut to fit the slots and 
copper end rings. The bars should be 
calculated to contain about 80 per cent 
of the stator copper, and should be 
brazed to the end rings. 

It would be advisable to check the 
former winding connections, if possible. 
I presume that the testing motor-gener- 
ator set generates the required voltage, 
although use of a lower voltage should 
not prevent the rotor from attaining syn- 
chronous speed, without load. I have 
often started 2,200-volt motors on 220 
volts by turning them for a few revo- 


lutions. Gravy H. EMERSON 
Birmingham, Ala. 


Oil- and Acid-Resisting 
Floor Covering 


I should like to have some in- 
formation in regard to a good 
material for covering a concrete 
floor which in some places is sub- 
jected to acids, and in other 
places to oil. Several floor cover- 
ings have been tried, but all 


have failed. W. ti. 4. 
Chicago, Ill. 


DO NOT know of any covering that 
=: be applied to an existing con- 

crete floor and that will be altogether 
satisfactory under the conditions men- 
tioned. A treatment can be applied, 
however, which will make the concrete 
far more resistant to corrosive action. 
Finely pulverized iron is mixed with 
water and applied with a brush. The 
tiny particles of iron find their way 
into the interstices of the concrete, and 
rust. In rusting they increase greatly 
in size and completely seal the surface. 


To the extent that one has succeeded - 


in making the concrete non-porous, he 
has made it more resistant to oils and 
water. 

Acids and alkalis have greater cor- 
rosive action on concrete and the treat- 
ment with iron dust will be, effective 
only to a small degree where acids are 
concerned. There is a treatment that 
can be applied to the surface of con- 
crete floors at the time they are poured. 
It involves the use of a metallic hard- 
ener, but in addition some other in- 
gredient is employed that definitely 
checks the corrosive action of acids and 
alkalis. This compound is applied and 
troweled into the surface before the 
concrete has set. I doubt whether 
W. H. H. will be able to make his floor 
acid-proof without putting in a new one. 

It might be possible to coat with lead 
the spots that are exposed to acid, apply- 
ing the lead with one of the metal-spray 
guns now available. I do not know 





whether the lead would bond properly 
with the concrete. 

Floors are sometimes protected from 
acids by applying periodically a neutral- 
izer in the form of ordinary baking soda, 


or other alkali. In places where only 

a small area requires protection the cost 

of such treatment is not prohibitive. 
Peoria, Ill. Joun E. Hy er 


Welded Rotary Converter 
Damper Bars 


Kindly inform me of the effect, 

good or bad, if damper bars of 

a rotary converter are welded in- 

stead of bolted—the latter hav- 

ing been done when originally 

manufactured. E. W. B. 
Norfolk, Va. 


T IS entirely practicable to weld 
J asap bars of rotary converters. If 

trouble occurs it will be found in 
nearly all cases to be due to an imper- 
fect weld. 

The process is really a brazing, rather 
than a welding, job. Any good quality 
of welding rod will answer the purpose. 
The bolts in the bars may or may not 
be removed. The surfaces to be brazed 
should be cleaned with a wire brush, and 
a good brazing flux used. The welder 
should have had experience with this 
kind of work, or on induction motor 
rotors. In brazing too much material 
should not be added; otherwise the start- 
ing torque will be lowered. The joints . 
from one polepiece to another should 
remain bolted, not welded, to facilitate 
removal of a defective field. 

The appearance of the job may be 
improved by cleaning thoroughly and 
painting with thin black insulating paint. 

Gravy H. Emerson. 

Birmingham, Ala. 


Methods of Test Relating to 
Electrical Insulating Materials 


f be 212 page booklet contains, in 
addition to the current report of 
Committee D-9, the methods developed 
by the American Society for Testing 
Materials of testing insulating mate- 
rials. 

Three standard and ten tentative 
methods of test prepared by the com- 
mittee are included. In addition, there 
have been included ten specifications 
covering certain rubber and textile 
products and a method of testing slate 
which should be of interest in electrical 
testing and in particular in the practical 
application of slate. 

The booklet, priced at $1.25, and in- 
formation regarding the activities of 
the Society may be obtained by address- 
ing the Society at its headquarters, 1315 
Spruce St., Philadelphia. 
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EQUIPMENT NEWS 


Industrial plant executives concerned with the selection and operation of mechan- 
ical and electrical equipment will be interested in these devices, which are 


designed to improve plant operation or reduce operating and maintenance costs 


Holophane 
Flush-Mounting Fixture 


A flush-mounting, direct lighting fix- 
ture, known as No. FC-5530, has been 
announced by the Holophane Company, 
Inc., 342 Madison Ave., New York, 
N. Y. It is used in industrial and com- 
mercial locations where headroom is 
low and suspended fixtures are unde- 
sirable. The fixture consists of an angle 
iron ring to which is attached a metal 
spider that carries the socket. On the 
bottom of the angle iron ring are three 
removable clips that hold the upper 
prismatic reflector in place, and three 
projections that engage bayonet slots on 
a brass faceplate. This faceplate covers 
the plaster opening and carries the pris- 





matic bottom plate of the unit and the 
inner refractor that is attached to it. 
The finish of exposed metal parts is 
statuary bronze. 


Merco Nordstrom 
Steam Jacketed Valves 


For use with steam jacketed piping 
semi-steel, steam jacketed valves have 
been developed by The Merco Nord- 
strom Valve Company, 343 Sansome St., 
San Francisco, Calif. The valves are 
available in sizes ranging from 2 to 4 in. 
inclusive and are rated at 150-Ib. per 
sq.in. line working pressure. The jack- 
ets are designed for a maximum satu- 
rated steam pressure of 100 Ib. per 
sq.in. at a maximum temperature of 337 
deg. F. The valve embodies a lubricated 
plug cock. The steam jacket housing 





permits the handling of fluids of highly 
viscous nature and fluids that must be 
transmitted at high temperatures. Valves 
are cast with a double walled body so 
that the heating space thus formed en- 
tirely surrounds the body. To accom- 
modate the double wall and jacket space 
and to provide proper clearance for bolt- 
ing the valves are cast for flanges larger 
in diameter than those normally used. 
The flanges have the standard dimen- 
sions of the next larger ‘standard pipe 
size, so that no special drilling tem- 
plates are required. Special lubricants 
are available for use in valves carrying 
high-temperature fluids, so that the lu- 
bricant retains the proper consistency 
and provides the correct film between 
the plug and its body. 


Westinghouse Refractory Pro- 
tected Mercury Switch 


The Westinghouse Lamp Company, 
150 Broadway, New York, N. Y., has 
announced a small refractory protected 
mercury switch. To protect the glass 
walls of this switch a refractory block is 
placed within it providing a chamber to 
confine the arc caused by the opening 
and closing of circuits having surge 
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characteristics. The refractory protect- 
ing chamber is so designed as to insure 
a positive, safe, and dependable impact 
contact between two pools of mercury. 

The switch is adapted to temperature 
regulators, motor controls, sign flashers, 
lighting controls, time clocks, heating 
controls, signals, gasoline pumps, and 
spraying equipment. 


Coppus ‘‘Annis’’ Air Filters 


Coppus Engineering. Corporation, 
Worcester, Mass., announces the “Annis” 
line of air filters for use on the air 
intakes of compressors and internal com- 
bustion engines. The filters are of the 























“dry” type and are made in standard 
units permitting assembly to give any 
desired capacity. 

Each filter unit consists of a spacer 
frame made up of a series of five loops 
of wire, electrically welded together and 
rust proofed, over which a wool felt 
filter element is fitted. A large area of 
filter surface in each unit is obtained in 
this manner. Over each unit is placed 
a spreader grid which is bolted to an 
aluminum base plate holding a group of 
units sufficient in number to make: up 
the desired capacity. The grid holds 
the felt element tautly against the wire 
spacer frame, yet the unit can be de- 
tached and replaced quickly. Base plates 
are provided with screw threads or 
pipe flange connections for attaching the 
units to the engine or compressor air 
intakes. A felt gasket placed between 
each unit and the base plate prevents 
leakage of uncleaned air. Each filter 
is inclosed in a weatherproof enameled 
sheet metal cover suitable for outdoor 
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erection. Louvres or similarly pro- 
tected openings in the housing provide 
for proper air admission without re- 
stricting the air flow. The units can be 
cleaned without dismantling either by 
blowing the dust and dirt off the filter 
elements or by removing the dirt with 
a vacuum cleaner. 


Welded Products 


''Fabriform"™ Loader 


Welded Products Company, 4900 Ce- 
celia St., Los Angeles, Calif., announces 
the “Fabriform” loader for use on the 
Case Model CI tractor. It is designed 
especially to handle loose, bulky ma- 
terial when loading or charging trucks, 
hoppers, bins, conveyors or mixers. It 
is not necessary to alter the tractor con- 
struction to mount the loader. The 
shovel is operated by levers from the 
driver’s seat. Power is taken from the 
tractor sprocket and is delivered to the 
cable drum by a short roller chain. 
An independent clutch on the cable drum 
operates the shovel. As soon as the lift- 
ing clutch is released, a free-wheeling 





type of brake automatically holds the 
load in place while the bucket is tripped 


by a lever. Cable drum, brake, and 
clutch are mounted on a single shaft 
which revolves in ball bearings. The 
loader will lift 4,000 lb. at the rate of 
68 ft. per min., weighs 2,000 Ib., and 
has a 84-ft. lifting height. 


Allen-Bradley Starting Seatalhes 


For starting standard squirrel-cage 
and high-reactance squirrel-cage motors 
of ratings up to 750 hp., 2,500 volts, 
three-pole magnetically operated oil 
switches have been developed by the 
Allen-Bradley Company, 1311 South 
First St., Milwaukee, Wis. These 
switches, known as Bulletin 726, also 
may be used as primary switches in 
connection with slipring motors having 
2,500-volt primaries and rated up to 
750 hp. The switches are furnished 
for all standard frequencies from 25 to 
60 cycles. 

Each switch is operated by closing 
the contacts of a pushbutton, float 
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switch, or other pilot control device. 
The closing of the pilot circuit causes 
a two-pole relay to close, energizing the 
coil of the switch magnet and closing 
the switch so that the motor is con- 
nected directly across the line. Control 
circuits are of low voltage to allow for 
the use of standard pushbuttons and 
other standard control accessories. 
Overload protection is afforded by two 
combination magnetic-inducto-therm re- 
lays, adjustable for current tripping 
values. This relay allows the full ca- 
pacity of the motor to be utilized and, 
at the same time, gives close locked- 
rotor protection. 


Westinghouse ‘‘Violite’’ Adapter 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Pa., 
announces the “Violite” adapter for 
dual-purpose lighting, a combination of 
general interior illumination plus ultra- 
violet irradiation. It consists of a 
socket for a 200-watt ballast lamp, and 








an aluminum reflector and socket for a 
type G-1 ultra-violet glow lamp. The 
glow lamp is in series with the incan- 
descent or ballast lamp. No trans- 
formers are necessary. 


General Electric 
Pushbutton Stations 


Pendant - type, momentary - contact 
pushbutton stations, designated Type 
CR-2940, have been announced by the 
General Electric Company, Schenec- 
tady, N. Y. They are designed primar- 
ily for the control of motors driving 
machine tools such as planers and bor- 
ing mills. The stations may be fitted 
with sufficient cable so that they can be 
carried around by the operator. 

Both a normally-open and a normally- 
closed circuit are provided. The mov- 
able contact is a silver-plated disk nor- 
mally held against the two top contacts 
by a spring. When the button is de- 
pressed, this circuit is broken and the 
circuit across the two bottom contacts is 
made. The units are mounted on the 
front of the case bv means of screws. 





b 


They are adaptable for mounting on the 
back of any cover plate or for building 
into a machine. 

The inclosing cases are made of cast 
aluminum alloy with a black japan fin- 
ish. The entire back of the case is re- 
movable, allowing access to all of the 
units for wiring or inspection. Space 
is provided along both sides of the units 
for the necessary control wires. 

All of the buttons except the “stop” 
buttons are protected from accidental 
operation by means of a guard at the 
bottom of the button. The “stop” but- 
ton is mounted on the bottom of the 
case and has a mushroom head which 
makes .the button easily accessible in 
case of emergency. A nameplate over 
each button indicates its function. 
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Bodine Universal Motors 
With Electric Governors 


Series-wound motors with electric 
governors have been announced by the 
Bodine Electric Company, 2264 West 
Ohio St., Chicago, Ill. This type of 
governor has been used in connection 
with electric pyrometer control drives 





and traffic signal control. Although 
most frequently applied to the series- 
wound motor the governor also may be 
used with shaded-pole motors. 

Accuracy approaching clock time and 
rapid acceleration are features claimed 
for these motors. They are available 
in two forms: Form R is adjustable in 
_ speed while running, and the speed of 
Form §S is adjustable at stand-still only. 
In the design of these motors the elec- 
trical constants of the governor are 
calculated to meet the requirements of 
the duty cycle and operating cycle of 
the load. 


Holophane Substation Specifics 


Fixtures for the illumination of out- 
door substations have been announced 
by the Holophane Company, Inc., 342 
Madison Ave., New York, N. Y. Each 
unit consists of a double globe refractor, 
used in inverted position over the lamp, 
inclosed in an outer protective globe to 
withstand weather conditions and 
mounted on a cast silicon aluminum fix- 





ture body. Every specific terminates 
at the base in 14-in. pipe connection. 
The fixture body holds a prismatic dif- 
fusing element designed to distribute the 
downward light toward the ground. The 
refractors are supplied for either sym- 
metric or asymmetric distribution. 


Rockford Diisiibianigieen Malleable 
Merges With Gunite Corporation 


Announcement has been made of the 
consolidation of the Rockford North- 
western Malleable Corporation and the 
Gunite Corporation, both of Rockford, 
Ill., under the name of the Gunite Foun- 
dries Corporation. The corporation 
will manufacture brake drums, clutch 
pressure plates, connecting rods, 
wrenches, bolts, and anti-freeze solu- 
tions, 


Dolph ‘‘Dolco” Aluminum Paint 


John C. Dolph Company, Newark, 
N. J., announces an aluminum paint for 
severe service known as “Dolco.” <A 
vehicle of low acidity is used which, 
according to the announcement, will not 
cause the aluminum powder to darken 
or lose its lustre. Because of its low 
acidity the paint is adapted especially 
for use as a primer coat on cement, 
brick, or plaster walls where alkali -is 
present. The paint is available in dif- 
ferent mixes to suit specific conditions. 


Lunkenheimer 
Lubricated Rotor Valve 


“Slaset” is the trade name of a lubri- 
cated rotor valve announced by The 
Lunkenheimer Company, Cincinnati, 
Ohio. The valve consists essentially of 
a straight bored body and a cylindrical 
rotor. It is designed to provide the 
advantages of self-lubrication, complete 
sealing, and easy turning. 

In operation the lubricant is forced 
into the reservoir above the closed top of 
the rotor, and the pressure forces the 
rotor down as the reservoir fills. The 
pipe line pressure, aided by an external 
spring, causes the rotor to act as a 
booster plunger. This action forces the 
lubricant into pockets in the body and 
into grooves in the rotor. From these 
points the lubricant is distributed over 
the bearing surfaces to form a lubricat- 
ing film and a seal. When the valve is 
operated the sealing groove which 
passes the port does not contact the 
lubricant reservoir. Lubricant is con- 
sumed only during opening and closing 
of the valve to replenish the sealing film 
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on the bearing surfaces. An indicator 
attached to the stem serves a three-fold 
purpose: it acts as a positive open and 
closed stop; shows whether the valve 
is open or closed; and indicates the rela- 
tive amount of lubricant in the reservoir. 

A feature of the valve is that the 
steel stem and the rotor are not integral. 
A flexible stem-rotor connection’ is pro- 
vided to permit the rotor to seat with- 
out binding even though the packing 
may be compressed unevenly around the 
stem. This construction is claimed to 
be an aid to tight closure because the 
pressure in the line holds the rotor 
against the outlet port without inter- 
ference from the stem. The unit is a 
single-acting or one-way valve made 
with screw ends for 150-Ib. per sq.in. 
pressure, and with flange ends for 125-lb. 
per sq.in. gas or liquid pressure at 150 
deg. Fahrenheit. 


Barrett, Haentjens 
Suction Line Primer 


The Hazleton suction line primer is 
the name given to a priming device for 
centrifugal pumps announced by Barrett, 
Haentjens & Company, Hazleton, Pa. 
The device’ combines in one casting a 
check valve, strainer, and an air remov- 
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ing device. It is built in various sizes 
for capacities up to 1,500 gal. per min., 
and a maximum operating head of 200 
ft. of water. When furnished with a 
special control panel it is claimed to pro- 
vide automatic operation of the pump 
with cemplete protection against loss of 
water, air leaks, and break of.the column 
line. 


Burgess Vacuum 
Contact Toggle Switch 


Sealed-in-vacuum contacts feature the 
toggle switch introduced by the Burgess 
Battery Company, 202 East 44th St., 
New York, N. Y. The vacuum contact 
is mounted in a holder held by brackets 
on the rear face of the switch plate. 
Throwing the switch handle to the 
closed position serves to actuate the 
external glass stem of the vacuum 
contact, thereby making or breaking 
the circuit as desired. The switch is 





rated at 8 amp. for intermittent service, 
or at 6 amp. for continuous service, at 
220 volts. It is especially applicable in 
places where there is a fire or explosion 
hazard. 


Sales Organization of Burgess 
Electronic Devices Centralized 


C. F. Burgess Laboratories, Inc., 202 
East 44th St., New York, N. Y., an- 
nounces that it has taken over the 
activities of the Burgess Battery Com- 
pany in the sale of light-sensitive cells, 
vacuum contacts, vacuum contact relays, 
micro relays, light control units, and 
other electronic devices, as well as the 
acoustimeter line of the Burgess-Parr 
Company. The change was made in 
order to concentrate the sale of all elec- 
tronic devices in one organization. 
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Delta-Star Expansion Joints 


Delta-Star Electric Company, 2400 
Block, Fulton Street, Chicago, IIl., has 
developed a series of expansion joints 
with clamp type fittings. An alignment 





guide engages the conductor tubing of 
each joint to keep it in line. The guide 
permits longitudinal motion to compen- 
sate for thermal expansion or the set- 
tling of the station footing. 


Burgess ‘‘Telepoise”’ 


For weighing the steady flow of mate- 
rial passing by on a conveyor belt and 
recording the weights on a time chart 
the Burgess Battery Company, 202 East 
44th St., New York, N. Y., announces 
an instrument that depends upon the 
application of the light-sensitive cell and 
an electrical integrator or counter for 
its principle of operation. It is known 
as the “Telepoise.” 

At the point where the stream of 
material is to be weighed a short section 
of belt is installed, mounted so that its 
varying weight is communicated to 
weight checking equipment placed di- 
rectly above it. The beam of the weight 
checking mechanism is actuated in pro- 
portion to the varying weight of the 
load on the conveyor belt. The scale 
load at one end causes a fulcrumed beam 
to swing over the scale of the load in- 
dicator at the free end. This mecha- 
nism indicates the instantaneous weight. 

Close to the free end of the swinging 
beam is mounted a cross arm carrying 
a simplified form of light-sensitive cell 
and a light source lamp. These mem- 
bers are mounted so that one of them 
is outside while the other is inside of 
a revolving light-chopper cylinder which 
is driven in step with the speed of the 
conveyor belt. The light-chopper cylin- 
der carries 32 parallel, longitudinal slots 
of varying lengths which interrupt the 
passage of the beam of light between 
light source and cell. The first slot is 





equal in length to the distance traveled 
by the scale beam from zero to full load.* 
Each succeeding slot is shortened an 
equal amount, so that a line drawn from 
the bottom of slot 1 around the cylinder 
to the bottom of slot 32 would form a 
true helix, touching the bottom of all 
slots. 

The bridge or cell is mounted in a 
housing provided with a window di- 
rectly opposite the sensitive plate. The 
condensing lens of the light source is 
adjusted to concentrate an intense beam 
of light through the window and onto 
the light-sensitive plate. The wall of 
the rotating cylinder shuts out the light 
beam when there is no slot in line. Each 
admission of light reaching the cell sets 
up an electrical impulse that drives the 
mechanism of an integrator which tallies 
the weights on the time chart recorder. 

With no load on the conveyor belt the 
free end of the beam is down, so that 
the light beam is below the bottom of 
slot 1 of the cylinder. As load is placed 
on the conveyor belt the beam swings 
upward so that more and more slots 
admit light and cause a corresponding 
number of impulses to actuate the elec- 
trical integrator. The number of im- 
pulses always are proportional to the 
load. At full load there are 32 contacts 
per revolution of the chopper cylinder. 

The bridge, light source, and chopper 
cylinder serve to produce the necessary 
electrical impulses which are amplified 
by means of a two-stage amplifier. The 
amplifier output operates a vacuum con- 
tact relay capable of handling the cur- 
rent required for the operation of one 
or more integrators or counters, which 
may be located at any distance from the 





scale. A rectifier converts stepped down 
alternating current into low-voltage 
direct current for the operation of the 
integrator and scale chart in accordance 
with the makes and breaks of the vac- 
uum contact relay. The integrator is 
simply an electro-magnetic counter with 
a number of units to represent the grand 
total of integrated weights. 


American Kron Scale Company 
Changes Name and Moves Plant 


American Kron Scale Company, 
manufacturers of automatic dial scales, 
announces that it has changed its name 
to The Kron Company, and that its 
plant ‘has been moved from New York 
City to 1720 Fairfield Ave., Bridgeport, 
Connecticut. 
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Milburn Welding Torch 


Type HMS welding torch has been 
announced by ‘the Alexander Milburn 
Company, 1416 West Baltimore St., 
Baltimore, Md. It is designed for all 


- 


lj 











f | 


types of welding. The copper welding 
tips usually furnished may be removed 
from the torch handle and replaced by 
extensions of various lengths. These 
extensions are made of nickel-silver 
tubes and are used with standard Type 
FX and UB welding tips. 


Blaw-Knox Acquires Rights to 
Manufacture Wiley 
Concrete Bucket 


Blaw-Knox Company, Pittsburgh, Pa., 
announces that it has acquired exclusive 
manufacturing and sales rights of the 
Wiley concrete bucket, which formerly 
was manufactured and sold by The Day- 
ton Whirley Company, Dayton, Ohio. 
The product will be known hereafter as 
the Blaw-Knox concrete bucket. 


Square D Magnetic Contactors 


The Industrial Controller Division of 
the Square D Company, 710 South Third 
St., Milwaukee, Wis., offers two sizes 
of Class 8511 magnetic contactors, des- 
ignated Types H and K, 3 to 15 amp., 
for non-inductive load, or for the frac- 





tional horsepower sizes of 110-volt, 
single-phase motors. Voltages up to 
220 volts for Type H and 440 volts for 
Type K may be employed. 

The contactors are available as single 
and double pole, single and double throw, 
circuit opening and closing, two or three 


- wire control, and three wire thermostat 
control. 


Applications are temperature 
regulators, oil burners, stokers, electric 
ranges, clocks, signal and lighting sys- 
tems, and small motors. 


R. Fuess, Inc. 
Opens American Office 


Announcement has been made by R. 
Fuess, Inc., Berlin, Germany, that it 
has established an American office lo- 
cated at 245 West 55th St., New York, 
N. Y. The company manufactures 
measuring instruments for the pressure, 
temperature and humidity of air; meas- 
uring instruments for the level and 
quantity of water; thermo-control in- 
struments for the measurement of flow, 
pressure, and vacuum; and _ testing 
apparatus. 


Aetna Oil Seal 


Aetna Ball Bearing Manufacturing 
Company, Chicago, IIl., announces an 
oil seal that consists of a four-part, 
self-contained unit which can be slipped 
in or out of position. It is made up 
of an outer shell of steel which houses 
a seal cushion, a pressure plate, and a 
steel retainer. The thermo-pneumatic 
seal cushion is made of cork treated so 
that the air cells are sealed hermetically. 
This pneumatic seal cushion auto- 
matically expands and contracts later- 
ally with the changing temperature of 
the shaft or lubricant and consequently 
maintains a tight seal. The fiber pres- 
sure plate deflects oil from the seal 
proper and serves to maintain a constant 
and steady pressure upon the pneumatic 
cushion and a uniform pressure over 
the entire periphery of the seal. In 
this way the pneumatic seal is main- 
tained concentric with the shaft and is 
relieved of longitudinal pressure. Seals 
are available in sizes from } in. inside 
diameter up. . 


Delta-Star Outdoor Switch 


Houses 


Metal-clad outdoor switch houses for 
medium capacity distribution circuits are 
announced by the Delta-Star Electric 
Company, 2400 Block, Fulton St., Chi- 
cago, Ill. The switch houses are 
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equipped with t.p.s.t., solenoid oper- 
ated, trip-free oil breakers, 7.5-kv., 400- 
amp. of 30,000-kva. interrupting ca- 
pacity. 

Space above the operating mecha- 
nism provides for instruments, relays, 
reclosing timer, control switch, and the 
like, for converting the units to. full- 
automatic and self-contained if required. 
Front and rear doors give access to all 
parts for inspection. Manual, d.c. sol- 
enoid, and a.c. and .d.c. trip-free motor 
mechanisms are available. 


Linde ““Oxweld’’ Welding Heads 


Welding heads with detachable tips 
have been introduced by The Linde Air 
Products Company, 30 East 42nd St., 
New York, N. Y., for use with the 
“Oxweld” Type W-17 welding blow- 
pipe. The heads will supplement the 
one-piece design for this blowpipe, so 
that the user will have a choice of two 
types of welding heads. They were 
developed especially for pipe line weld- 
ing and for production operations. The 
detachable tip produces the same type 
of flame as that produced by the one- 
piece welding head. Sizes Nos. 6 to 13 
inclusive are available in the detachable 
tip. The connection between the tip 
and the stem is effected by the thread 
on the tip which screws into the stem. 


























Foote Brps. Speed Reducer 


Foote Bros. Gear and Machine Com- 
pany, 215 North Curtis St., Chicago, 
Ill., announces the addition of the size 
5-HG to its line of “Hygrade” worm 
gear speed reducers. The unit is de- 
signed to transmit up to 14 hp. con- 
tinuous duty, which capacity depends 
on the driving shaft speed and the re- 
duction ratio. 

Like the other sizes in this line the 
reducer is available in five types: HGS 
—with the worm at the bottom; HGT— 
with the worm on top; HGV—with 
worm gear shaft vertical; HGX—con- 
sisting of worm reducer with helical 
attachment; and HGD—with double 
worm and worm gear reduction. A 
range of ratios varying from 3.5 to 1 
to 3,000 to 1 is available. 

Shafts are heat treated alloy steel 
mounted on oversize anti-friction bear- 
ings, with thrust and radial ball bear- 
ings on the worm shaft and tapered 
roller bearings on the worm gear shaft. 
The maximum chain pull of slow speed 
shaft is 1,375 lb. in this size. Worm 
and worm gear are mounted in an oil- 





tight, dust-proof cast iron housing. The 
base of the reducer is cast integral with 
the housing and has bolt holes for 
mounting on a concrete foundation or 
other support. A cast iron bedplate 
designed for the reducer can be fur- 
nished for mounting the reducer and 
motor in correct alignment. Lubrica- 
tion is accomplished by the splash 
system. 


Murdock Q.O.C. Air Valve 


The Murdock Manufacturing and 
Supply Company, 426-430 Plum St, 
Cincinnati, Ohio, announces the Q.O.C. 
quick opening and closing air valve. 
Cam action furnishes a vertical motion, 
and full off and full on are the only 
possible positions. The disk is standard 
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and renewable, and the stuffing box can 
be repacked without removing the valve 
from the line or shutting off the air. 
Sizes range from 4 in. to 2 in. This 
valve is not recommended for water be- 
cause of the shock to the line often 
induced with quick opening. 


a * 


General Electric Lightning 
Arresters 


Immunity from lightning failures and 
reduction in the number of blown fuses 
are reported to follow the installation 
of the arrangement of distribution trans- 


ning arresters are suspended inside the 
transformer tanks and are connected to 
the incoming high-voltage lead and the 
grounded lead on the low-voltage side, 
the usual ground connection for arresters 
being omitted. Usually they can be in- 
stalled in modern pole-mounted trans- 
formers without change because most 
steel transformer tanks fabricated within 
the past two years or more have been 
designed with this possibility in mind. 
In the arrangement the tank is left un- 
grounded in accordance with customary 
practice, but the secondary is grounded. 

The arresters, completely assembled 
and especially designed for this appli- 
cation, are being produced for 2,400- 
and 4,800-volt service. They are made 
of “Thyrite,” a material that is both a 
good insulator and a good conductor of 


‘ electricity. This material has the prop- 


erty of changing its resistance as the 
voltage is changed. Each time the 
applied voltage is doubled the resistance 
decreases so that the current is increased 
more than twelve times. 


“4. on 





formers and lightning arresters an- 
nounced by the General Electric Com- 
pany, Schenectady, N. Y. The light- 
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Westinghouse Electric Enameling Furnace 


To meet the demand for a small unit 
the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., 
has developed a continuous electric 
enameling furnace rated at 1,500 sq.ft. 
of sheet ware per hr. The unit is ap- 


proximately 40 ft. long overall. It is 
designed to operate at a chain speed of 
from 4 to 5 ft. per min. The develop- 
ment makes it possible for small enamel- 
ing plants to gain the advantages of 
continuous operation. 
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Dardalet ‘Rivet Bolts” 


“Rivet bolts” have been developed by 
the Dardelet Threadlock Corporation, 
120 Broadway, New York, N. Y. To 





install this bolt it is tapped into the hole 
and the nut drawn up. Each bolt has 
a standard round head, a splined body 
approximately sz in. larger in diameter 
than the drilled rivet hole, and a shank 
threaded to prevent backing off of the 
nut under severe vibration. Any size 
of this bolt can be driven into the hole 
with a 4-lb. hammer. When the nut 
is tightened the splines resist any tend- 
ency of the bolt to turn. 


Torit Blowpipe 


The Torit Manufacturing Company, 
171 West Third St. St. Paul, Minn., 
announces a blowpipe for any grade of 
coal or natural gas with compressed air. 





Sizes 24, 28, 30, and 32 are offered, 
with length of blowpipe ranging from 
11 in. to 15 in., and with largest flame 
(brush) ranging from 1x9 to 24x15 in. 


Barber-Colman Duplex 
Thermostat 


Designed either for general use as a 
two-temperature thermostat or for ap- 
plications requiring control of double 
range circuits, a duplex thermostat has 
been announced by the Barber-Colman 
Company, Rockford, I!l. The instru- 
ment is essentially two room-type ther- 
mostat units mounted side by side, each 
of which can be adjusted individually to 
any range between 60 and 80 deg. F. 
by means of a lever and scale at the 
bottom of each unit. Where a night 
temperature lower than that maintained 
during the day is desired the unit may 
be employed as a_ two-temperature 
thermostat by using an external switch- 
ing means for throwing the control from 
one unit to the other. One unit can be 





adjusted to control the normal daytime 
temperature, and the other is set for a 
relatively lower temperature and placed 
in control during the night. A manual 
or automatic switch may be used to 
change the thermostat in the morning 
or evening. 

Working elements of the duplex 
thermostat are mounted upon a base of 
phenolic resin and are protected by a 
molded cover of the same material. A 
thermometer on the cover indicates the 
room tempera@ire. 


Delta-Star Roof Bushings 


Delta-Star Electric Company, 2400 
Block, Fulton St., Chicago, IIl., an- 
nounces a line of roof bushings designed 
along the lines of, and employing many 
of the parts used in, its underground 
cable terminators. Bushings are made 
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in ratings up to 34.5 kv., 6,000 amp. 
They are available in types that either 
are completely sealed or sealed only on 
the top and open at the bottom. 


Allen-Bradley Drum Controllers, 
Speed Regulators, and Reverse 
Switches 


Bulletin 365 multi-speed drum con- 
trollers, providing starting, speed chang- 
ing, and reversing control for two- and 
three-phase, multi-speed motors rated up 
to 60 hp., 220 volts, and 125 hp., 440-550 
volts, either separate winding or con- 
sequent-pole type, and suitable for vari- 
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able torque, constant torque, or constant 
horsepower applications, have been an- 
nounced by the Allen-Bradley Company, 
Milwaukee, Wis. Also available are the 
Bulletin 375 slipring speed regulators 
with or without conduit box. Two styles 
of conduit boxes are offered to suit in- 
stallation. The contact fingers are non- 
stubbing, self-aligning, and adjustable 
for wear. No tools are necessary to re- 
move the contact fingers for inspection. 
Bulletin 350 drum reverse switches are 
offered for standard requirements. 


Wheeler ‘Wheelalite’’ 


“Wheelalite” is an adjustable util- 
ity light announced by the Wheeler 
Reflector Company, 275 Congress St., 
Boston, Mass., for use as a mechanic’s 
work light and inspection light. The 
lighting unit is mounted on a small, 
four-caster truck, and is adjustable verti- 
cally. The glass lens is protected by a 
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wire guard. Low overall height of the 
unit adapts it for use around garages 
and service stations for grease pits, 
grease lifts, and underneath and around 
cars. The unit accommodates a 75- or 
100-watt inside frosted lamp. A socket, 
25 ft. of rubber service cable, and plug 
complete the outfit. 


Medusa to Distribute Studebaker 
Chemical Products 


The Studebaker Chemical Company, 
Elyria, Ohio, announces that the com- 
pany’s output of rust-resisting cast- 
ings, sold under the trade name 
“Rust-oy,” and of kindred protective 
coatings has been sold to the Medusa 
Portland Cement Company, Cleveland, 
Ohio, for national distribution. The 
Studebaker Company also will man- 
ufacture for the Medusa Company the 
vehicle portion of its cement floor 
coating. 


Porter-Cable-Hutchinson 
Sander-Grinder 


Type E-7 dustless, disk sander- 
grinder has been. announced by the 
Porter-Cable-Hutchinson Corporation, 
Syracuse, N. Y. Especially designed for 
floor edging the unit is provided with an 
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inbuilt vacuum system for dust disposal. 
The machine will edge floors right up 
to the baseboard. The abrasive disk 
is 7 in. in diameter and has a cutting 
speed of 3,200 r.p.m. Other features 
are a l-hp. universal motor, ball bear- 
ings throughout, and a  double-pole 
toggle switch. It is 21 lb. in weight. 


Cutler-Hammer Drum Controllers 


Cutler-Hammer, Inc., 253 North 12th 
St., Milwaukee, Wis., announces the 
development of a line of a.c. and d.c. 
across-the-line reversing drum _ con- 
trollers for monorail hoists, auxiliary 
machine tool motors, and miscellaneous 
applications. The controllers are made 
in two- or three-pole types with radial 
or rope level operating mechanism, 
either self-centering or non-self-center- 
ing mechanism, and with or without 
main line limit switch protection or pilot 
circuit interlocks. Construction features 
include removable non-stubbing contact 
fingers and slot-type mounting holes. 





Each type equipped with pilot circuit 
interlocks can be used as a reversing 
switch in conjunction with a separate 
automatic starter, or as a magnetic 
contactor to provide limit switch selec- 
tion in either direction. 


General Electric Heavy Duty 
Pushbutton Stations 


Three general classes of Type CR- 
2940 unit-type, heavy duty pushbutton 
stations have been announced by the 
General Electric Company, Schenectady, 
N. Y. They are those which make 
momentary contact, those which main- 
tain the contact, and a combination of 
both. With a momentary contact the 
circuit is completed or interrupted only 
as long as the operator’s finger de- 
presses the button. This type is re- 
quired when the station is used with a 
controller that must provide under- 
voltage protection. A maintaining con- 
tact holds the circuit open or closed as 
does an ordinary knife switch. The de- 
vices consist of one or more of the 
following units inclosed in a case: push- 
button (momentary contact), selector 
switch (maintaining contact), and an 
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indicating-lamp receptacle. Any com- 
bination not exceeding five of these 
units is available in the wall mounted 
stations. The same case can house the 
pushbutton, selector switch, and lamp 
receptacle. 

The momentary-contact, pushbutton 
unit provides both a normally-open and 
a normally-closed circuit. Double-break 
contacts are employed and a rolling con- 
tact is obtained on both normally-open 
and normally-closed positions. Allow- 
ance for creepage distances from live 
parts to ground make this device suit- 
able for operation on 600-volt circuits. 

Maintaining-contact selector switches 
are available for operation as single- 
pole, single-throw; single-pole, double- 
throw; or double-pole, single-throw 
knife switches. 

In the stations employing indicating 
lamps 18-volt lamps with color caps 
are used. For higher voltage a separ- 
ately mounted resistor is used in series 
with the lamp, except in cases where a 
station requires a certain voltage in 
which case a resistor may be included 
in the station. 


DeVilbiss Spray Painting Outfit 


Type NC-611 portable spray painting 
outfit has been announced by The 
DeVilbiss Company, Toledo, Ohio. The 
outfit is especially designed for handling 
fairly large painting and finishing op- 
erations. The spray gun has adjust- 
ments for controlling the spray. The 
equipment consists of one 4-hp. electric 
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motor belted to the compressor, one 
type CF pressure feed spray gun with 
wrench, one type-QN, 2-gal. pressure 
feed paint tank, one 24-oz. pressure feed 
cup, one 25-ft. length of braid-covered 
air hose and connections, one 15-ft. 
length of braid-covered air hose and 
connections, and one 15-ft. length of 
fluid hose and connections. 


Wing ‘‘Featherfin” 
Heating Element 


For use in its “Featherweight” unit 
heater the L. J. Wing Manufacturing 
Company, 154 West 14th St., New 
York, N. Y., announces the ‘“Feather- 
fin” heating element. The element is 
lighter than the company’s original low 
pressure element. By variations in the 
assembly of the heating surface any de- 
sired final air temperature may be ob- 
tained with any given steam pressure. 
The units are tested to 1,000-lb. per 
sq.in. hydrostatic pressure. Assemblies 
of the element are available to produce 
the same low final air temperature for 





steam pressures of 5, 40, 70, 100, and 
130 Ib. per sq.in. In construction each 
heating element is of the fin and tube 
extended surface type. The finned tubes 
are of hairpin design, so that they are 
free to expand and contract individually 
without damaging the header connec- 
tions or adjacent tubes. Tubes are of 
seamless drawn copper. The rectangular 
fins are arranged with their greatest 
dimension in the direction of air flow. 


Bailey Adjustable Orifice 


For use in fluid meter installations 
where it is desirable to obtain accurate 
measurements over a wide range of 
capacity, the Bailey Meter Company, 
1050 Ivanhoe Rd., Cleveland, Ohio, has 
developed an adjustable orifice. The 
product is especially suitable for use 
with meters measuring gas or low pres- 
sure heating steam because, on these 
services, the desired capacity often is 
dependent upon the season of the year. 

The unit consists of a flanged body 
with integra! meter connections. It 
can be installed in a steam, water, or 
gas line and can be connected to any 








differential head type of fluid meter. 
The adjustable orifice functions in the 
same manner as the fixed type of seg- 
mental orifice. A micrometer adjusting 
screw permits the height of the gate 
segment to be set within 0.001 in. When 
it is desired to change the capacity of 
the meter the micrometer screw is set 
at the reading corresponding to the 
desired maximum capacity, as obtained 
from curve sheets furnished with the 
orifice. The orifice permits changing 
the maximum capacity of the meter in 
any ratio up to 40:1. The change may 
be made without disrupting meter oper- 
ation or diverting the flow through a 
bypass line. 


‘"Ford’’ Fire Detector 


Fire Detector Company, Inc., Chrys- 
ler Bldg., New York, N. Y., announces 
a device, known as the “Ford” fire de- 
tector, that automatically sounds a gong 
when the surrounding air reaches a 
temperature of 130 deg. F. At this tem- 
perature a thermostat closes an electric 
circuit, which action rings a gong. The 
detector receives its electric power from 
a light socket. 
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Harnischfeger Obtains Rights 
to Manufacture the Hansen 


Arc Welder 


Harnischfeger Corporation, Milwau- 
kee, Wis., announces that it has ac- 
quired the manufacturing rights for the 
Hansen arc welder, formerly produced 
by the Northwestern Manufacturing 
Company, Milwaukee, Wis. There will 
be no change in the welder’s range of 
sizes or structural features. 


Standard Electrical Tool 
Vertical Grinder 


Announcement is made by The Stand- 
ard Electrical Tool Company, 1938 
West 8th St., Cincinnati, Ohio, of a ver- 
tica! grinder that is adapted especially 
for grinding dies or for surface grind- 
ing on a planer or boring mill. It is 
powered by a 4-hp., 3,600-r.p.m. motor. 
Ball bearings are used, a special type 





of which is provided to take care of the 
end thrust. The unit is equipped with 
a cup wheel 7 in. in diameter and a 
l4-in. wall. Net weight is 155 lb. A 
pad is provided on the vertical feed for 
attaching the grinder to a planer or 
other machine tool. 


Linde “‘Cromaloy” Flux 


“Cromaloy” flux has been added to 
its line of “Oxweld” welding fluxes ac- 
cording to an announcement by The 
Linde Air Products Company, 30 East 
42nd St., New York, N. Y. The flux 
has been developed especially for use 
in welding the chromium or corrosion 
resisting alloys. This flux is claimed to 
be sufficiently fireproof to protect the 
molten metal adjacent to the weld from 
oxidation and, at the same time, to dis- 
solve the refractory chromium oxide. 
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TRADE LITERATURE 


For copies, address the manufacturers concerned 


(71) Lusrication—Technical _ bulletin 
92.3, “Graphited Oils.”"—Acheson Oildag 


Company, Port Huron, Mich. 


(72) Steam—Bulletin GEA-1372A, 16 
pages, electric steam generators for gen- 
erating high or low pressure process steam. 
—General Electric Company, Schenectady. 
Ned. 


(73) Morors—Bulletin 210, 4 pages, self 
starting synchronous motors for television 
apparatus.—The Ohio Electric Manufactur- 
ing Co., 5900 Maurice Ave., Cleveland, 
Ohio. 


(74) SwitcHEes—Bulletin 726, high ten- 
sion, across-the-line starting switches.— 
Allen-Bradley Company, Milwaukee, Wis. 


(75) EvectricaL EgurpMent—Bulletin 
GEA-1262B, 24 pages, “Thrustors” for 
producing a straight line, constant pressure 
thrust for an electric motor drive.—Gen- 
eral Electric Company, Schenectady, N. Y. 


(76) Atr ConpiITIonInc—Bulletin 500-1, 
4 pages, “Norblo” continuous operating air 
filters—The Northern Blower Company, 
West 65th St. and Barberton Ave., Cleve- 
land, Ohio. 


(77) Wetptnc—Application Sheet No. 
27, Series 2, “Elements of Design—Bosses, 
Bearings and Their Supports.”—The Lin- 
coln Electric Company, Dept. 227, Cleve- 
land, Ohio. 


(78) Morors—Bulletin 211, heavy duty 
d.c. motors, sizes from 100 hp., 200 r.p.m. 
to 350 hp., 850 r.p.m. Details of construc- 
tion, cross sectional drawings, dimensions, 
and a table of ratings.—The Reliance Elec- 
tric and Engineering Company, 1042-1090 
Ivanhoe Rd., Cleveland, Ohio. 


(79) Licut1nc—Holophane Datalog, 1932 
commercial edition, 52 pages, lighting 
equipment for specific applications, a sec- 
tion devoted to engineering data and many 
useful tables and charts——Holophane Com- 
pany, Inc., 342 Madison Ave., New York, 
N. Y. 


(80) Pumpinc—Bulletin 530, “Hazelton 
Suction-Line Primers for Manual and 
Automatic Operation of Centrifugal 
Pumps.”—Barrett, Haentjens & Company, 
Hazleton, Pa. 


(81) Morors—Bulletin 1014, types 
“NSIR” and “NSHR” a.c. and d.c. con- 
stant speed motors with worm gear speed 
reducers.—Bodine Electric Company, Oak- 
ley Blvd. and Ohio St., Chicago, II. 


(82) AtuminumM—Booklet, “Alco Alum- 
inum and Its Alloys,” 64 pages, physicai 
and chemical properties of the aluminum 
alloys produced by this company and tables 
showing the sizes of the basic commodities 
made from these alloys.—Aluminum Com- 
pany of America, Pittsburgh, Pa. 
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(83) Morors—Bulletin 173, part 4, Type 
RG brush-riding repulsion-induction motors. 
—Wagner Electric Corporation, 6400 Ply- 
mouth Ave., St. Louis, Mo. 


(84) ExecrricaL Propucts—‘“Unilet” 
catalog 10, 226 pages, threaded and no- 
thread malleable “Unilets,”’ threaded and 
no-thread couplings, connectors and other 
equipment made by this company.—Apple- 
ton Electric Company 1701-1729 Welling- 
ton Ave., Chicago, Ill. 


(85) Motrors—Bulletin 167, part 7, Type 
RP polyphase, squirrel cage motors.—Wag- 
ner Electric Corporation, 6400 Plymouth 
Ave., St. Louis, Mo. 


(86) Matertarts Hanpitinc—Bulletin 
1240, 28 pages, industrial car equipment.— 
The Atlas Car and Manufacturing Com- 
pany, Cleveland, Ohio. 


(87) Cork Propucts—Catalog, 18 pages, 
“Jointite Cork Products.” Information on 
the uses of cork for insulation purposes 
and useful data, specifications, tables and 
charts for refrigeration, soundproofing, heat 
prevention, heat conservation, vibration 
deadening, and condensation prevention.— 
L. Mundet and Son, Inc., 461 Eighth Ave., 
New York, N. Y. 


(88) Toors—Catalog, 216 pages, drop 
forgings and drop forged tools.—J. H. 





COMING EVENTS 


Electric Hoist Manufacturers Associa- 
tion — 15th Annual Meeting, Hotel 
McAlpin, New York. March 17th, 
1932. Secretary, E. Donald Tolles, 
165 Broadway, New York, N. Y. 


Air Conditioning Conference—To be 
held at Case School of Applied Science, 
Cleveland, Ohio, March 17 to 19, 1932. 
Professor G. L. Tuve is general chair- 
man. The meeting is sponsored jointly 
by Case School and the Cleveland 
Engineering Society. 7 


American Gear Manufacturers Asso- 

ciation—16th Annual Meeting, Cleve- 

land, Ohio, May, 1932. Secretary, T. 

— 3608 Euclid Ave., Cleveland, 
io. 


American Foundrymen’s Association— 
386th Annual Convention, Philadel- 
phia Municipal Auditorium, May 2-6, 
1932. G. E. Hoit, Manager, American 
Foundrymen’s Association Inc., 222 W. 
Adams St., Chicago, Ill 


Illuminating Engineering Society—26th 
Annual Convention, New Ocean House, 
Swampscott, Mass., during the week 
of Sept. 26th, 1932. Assistant Secre- 
tary, Frank G. Horton, 29 West 39th, 
New York, N. Y. 





Williams and Company, 75 Spring St., 
New York, N. Y. 


(89) Power TrRANSMIss1Ion—Catalog 
440, engineering data on roller chains and 
sprockets—Chain Belt Company, 1600 
Bruce St., Milwaukee, Wis. 


(90) Power TRANSMISsION—Bulletin 
132, 16 pages, Ramsey-Pulvis clutch, an 
automatic, high speed, mechanical load 
starter, and shock absorber.—Ramsey Chain 
Company, Inc., Albany, N. Y. 


(91) Pumps—Bulletin 1642-B, type M, 
double - suction, multi-stage, centrifugal 
pumps. Tables. of dimensions and many 
illustrations showing construction features 
and typical installations of these units.— 
Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis. 


(92) Heatinc—Catalog, heating special- 
ties, descriptions and illustrations of typi- 
cal vacuum and vapor heating systems, 
together with a full line of thermostatic 
specialties including radiator traps, pack- 
less valves, receivers and air eliminators.— 
Sarco Company, Inc., 183 Madison Ave., 
New York, N. Y. 


(93) Testinc INstruMENTS—Circular 
H-1, two types of portable hardness testing 
instruments ; the “Duroskop” pendulum type 
hardness tester, and the Dwarf Brinell press 
—The R. Y. Ferner Company, 1131 Invest- 
ment Bldg., Washington, D. C. 


(94) StarnLess StTEEL—Booklet ‘“For- 
ward With Stainless,” properties of the 
metal and particulars as to its value to the 
metal product designer, the fabricator, and 
its value for various types of equipment.— 
The American Stainless Steel Company, 
Commonwealth Bldg., Pittsburgh, Pa. 


(95) THreAD Lock1ne Device—Research 
paper 386, the relation of torque to tension 
for thread locking devices.—U. S. Depart: 
ment of Commerce, Bureau of Standards, 
Washington, D. C. 


(96) DieseL Encines—Bulletin, con- 
struction details of the new trunk piston 
diesel engine in capacities from 1,500 to 
7,500 hp. This booklet also contains data 
on plant layouts, initial cost, and fixed 
charges.—Busch-Sulzer Bros. Diesel En- 
gine Company, St. Louis, Mo. 


(97) Rotter CHAtns—Catalog 525, illus- 
trated description of steel thimble roller 
chains for elevator, conveyor, and chain 
drive applications. Tables of specifications, 
dimensions, and prices are _ included.— 
Jeffrey Manufacturing Company, Colum- 
bus, Ohio. 


(98) Convevors—Catalog, “Pneumatic 
Conveying,” numerous illustrations showing 
how loose-flowing bulk materials are un- 
loaded as well as loaded into railroad cars 
and boats.—Brady Conveyors Corporation, 
20 West Jackson Blvd., Chicago, III. 


(99) Pacxinc—Booklet, 8 pages, “Meta- 
lastic”’ packing in coils——Metalastic Inc., 
Union City, N. J. 


(100) Pire—Folder, 8 pages, universal 
dual-lock cast iron pipe and fittings—The 
Central Foundry Company, 420 Lexington 
Ave., New York, N. Y. 


(101) Lock Nuts—Folder, 4 pages, 
“Dalwa” self locking wheel nuts and lock 
nuts.—International Safety Lock Nut Cor- 
poration, 67 Broad St., New York, N. Y. 
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Painting Practice for Wood 


(Concluded from the February issue) 


All pines contain rosin or a similar oil-soluble 
acidic substance. Free organic acids in linseed oil 
are known to be harmful to paints containing 
zinc oxide, but not so harmful to straight white- 
lead paint. It was therefore to be expected that 
lead and zinc paint would not prove quite so dur- 
able on the pines as it did on other woods of 
similar density and ring width, but that no such 
differences between pines and other woods should 
be observed in the case of the straight white-lead 
paint. The results of the tests confirmed this 
expectation. 


RESULTS IN DIFFERENT CLIMATES 


The same classification of the woods was found 
to apply in all climates, but the extent of variation 
differed materially. In climates where there are 
long periods of extreme dryness, failure of coat- 
ing by sloughing bodily from summer-wood takes 
place most rapidly and most characteristically. 
Such conditions accentuate the discrepancies in 
behavior on different woods. Where the humidity 
rarely falls very low, coatings cling longer to the 
summer wood, the paint itself has more chance to 
disintegrate or wear away, and the difference be- 
tween species is somewhat less marked. 


Results of 1925 Primer Tests 


A second series of tests was started in 1925 to 
determine how far the durability of coatings on 
woods containing much summer wood can be im- 
proved by altering the proportions of pigment, oil, 
and thinner in the priming coat, by replacing 
turpentine with special solvents, or by using 
special priming paints. 


PROPORTIONS OF OIL AND THINNER 
IN THE PRIMER 


In spite of the old and widely accepted tradition 
that the durability of paint coatings on woods 
containing much summer wood can be improved 
by mixing the priming coat with more than the 
usual amount of turpentine (and correspondingly 
less oil and pigment), the tests proved that the 
priming-coat proportions have very little effect 
upon the serviceableness of the coatings. If the 
comparisons had not been made on the same 


boards, no differences at all would have been 
detected. As it was, the durability of the coatings 
with turpentine-rich primers was judged slightly 
inferior to that with the standard primer ; clearly 
the comparisons between species made in the 1924 
tests would not have been altered in any way by 
changing the proportions of the priming coat 
ingredients. 


SPECIAL SOLVENTS AS PAINT THINNERS 


Replacement of turpentine with volatile liquids 
that are better solvents for the oils and resins in 
some woods has been recommended as a means 
of improving paint service. The effects of vary- 
ing the volatile liquid were in all cases so light that 
they can be of interest only from the point of view 
of theory. 


SPECIAL PRIMING PAINTS 


Aluminum paint materially retarded the loosen- 
ing and detachment of coatings from summer 
wood and thereby prolonged the life of coatings 
on woods containing much summer wood. 

Aluminum priming paint is made by adding 
polished aluminum bronze powder to a suitable 
liquid just before it is to be applied. From 1} to 2 
lb. of the powder is stirred into the liquid; grind- 
ing in a paint mill is neither necessary nor desir- 
able. The liquid should be either a kettle-bodied 
linseed oil thinned to suitable viscosity with paint 
thinner and drier or a long oil spar varnish (at 
least 80 gal. of oil per 100 Ib. of resin). Ordinary 
spar varnish may be mixed with boiled oil, but 
the cost is likely to be greater. Aluminum prim- 
ing paint must be thoroughly dry before the top 
coats of paint are applied over it. 


Abnormally Early Paint Failures on Houses 


Early paint failures on houses are caused by 
improper methods of drying the building moisture 
in new buildings, errors in designing the structure, 
faulty construction, or unusual conditions of 
occupation. The essential factor is water gaining 
access to the back of the painted ‘boards either 
through leaking joints of one kind or another or 
by condensation from moist air coming in contact 
with the backs of the boards during cold weather. 
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Definitions of the Units Most Frequently 


Used by Illumination Engineers 


Light is radiant energy evaluated in terms of 
the luminous sensation produced. 


Luminous flux is the time rate of flow of light, 
and is expressed in lumens. 


Lumen is the unit of luminous flux. It is equal 
to the flux emitted in a unit solid angle by a uni- 
form point source of light of one international 
candle. 


A unit solid angle is that portion of a sphere 
of unit radius subtended by a segment of the sur- 
face of unit area. Thus, there are 4x unit angles 
to a sphere. 


One International Candle is the intensity of 
light from a candle of composition agreed upon 
in 1909 by the national standardizing laboratories 
of France, Great Britain, and the United States. 
Thus the candlepower of a lamp means its light- 
ing value expressed in international candles. 


Illumination is the surface density of luminous 
flux. The official unit is the foot-candle. 


One Foot-Candle illumination of a surface 
means one lumen per sq.ft. striking that surface. 
For a uniform source without a reflector the rated 
candlepower of the lamp at the source, divided 
by the square of distance from the source to the 
working plane in feet, will give the foot-candle 
illumination at the working plane. Of course, if 
a reflector is used, it will imcrease the effective 
candlepower of the source. Allowance also must 
be made for the direction of maximum candle- 
power of a lamp. 


One lux is equal to one meter-candle, or one 
lumen per sq. meter. 


Illumination as distinguished from brightness: 
The first is a measure of the light impinging on 
a surface; the second is a measure of the light 
reflected by the surface. 

Brightness is therefore a function of the coeffi- 
cient of reflection of a surface. 


Coefficient of reflection of a body is the ratio 
of the light reflected from a body to that imping- 
ing upon it. 

Definitions have been established setting values 
upon brightness in terms of light apparently 
emitted per area. Thus: 


One Lambert is one lumen emitted per sq.cm. 
of a perfectly diffusing surface. 


Coefficient of utilization is the ratio of total flux 
received by a plane to the total flux emitted by the 
source illuminating it. When not otherwise spec- 
ified, this plane is considered to be horizontal and 
30 in. from the floor. In a high, narrow room, 
where the light from the source is reflected back 
and forth from wall to wall before striking this 
datum plane, the coefficient of utilization will be 
small as compared to that of a low, wide room, 
even with white upper walls and ceilings, and the 
contrast will be even greater when the walls are 
poor reflectors. 


Lamp E fficiency—lumens per watt of electrical 
power called for by the lighting installation. 
(Modern installations should give 12 to 18 lumens 
per watt; a rough estimate of lamp requirements 
may be arrived at on the basis of one watt per 
candlepower. ) 

Only an extremely small band of wave-lengths 
of radiated energy can be interpreted by the eye 
as luminous sensation. This band is roughly that 
between 3,800 and 7,800 Angstrém units. (An 
Angstrom unit is 10° centimeters, or 3.93 & 10° 
in. It is used as a unit of measure of electro- 
magnetic waves, to which class visible light 
belongs.) Because of this limited selectivity of 
the eye, the actual efficiency of lamps in terms 
of the ratio of light energy to total energy emitted 
is extremely small—usually under 10 per cent. 


Glare has several meanings. First, it is the 
unpleasant physiological effect caused by wide 
differences in illumination of adjacent surfaces 
or by wide differences in intensities of adjacent 
sources. Fortunately the sensation of light pro- 
duced in the eye varies only as the log of intensity 
of illumination. Thus if one of two sources of 
light is ten times as strong as another, the sensa- 
tion produced upon the eye will be only twice that 
of the second. This phenomenon is known as 
“Fechtner’s law.” 

Second, it may be the unpleasant effect merely 
of too intense a source of illumination without 
the element of contrast. 

Third, it may be the undesirable effect pro- 
duced by light entering the eye directly from any 
brightness other than that of the object to be seen. 
This is usually an unnecessary byproduct of light- 
ing which may be eliminated or greatly reduced in 
effectiveness. 
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Check this sheet to determine condition of your BUILDINGS 


Buildings in General 





Item 


Location 





Attention Required 

Now Future 

Yes (Give — 
or No Date) 


Remarks 





Po foundations need attention? 





\re walls cracking, settling, weakening, in need of paint?.... 
Do plant windows need attention (as to replacing sash, 


waterproofing sills, etc.)? 





Should doorways be enlarged for efficient handling?___....... 
Should passageways (aisles, halls, ramps, bridges) be en- 





larged? 
Should elevator shafts be enlarged? 





Are stairways and hand rails in good condition? 

















Yards, Yard Structures, and Yard Equipment 





Do yards require revised layout for efficient storage and 


handling? 





Should fences be rebuilt? 





Are additional fences necessary? 





Do any of the following i items require attention as to re- 


placement, repair, or painting? Itemize... 


NRE oc 5 Cs at 


Pump houses 











Crane sheds 
Storage sheds 
Hose houses 








Oil storage tanks 





Scale houses 





Watchmen and gate houses........................... 
RESETS S Ree a a ee eee eee 
ETL: a a en 


Tunnels 
Water lines 








Gas lines 








Underground steam lines 
Oil lines 








Sidewalks 
Roadways 





BE oe ee ewww ewww ennee 














Are floor supports weakened? 
Are floor surfaces wearing unduly? 








Is shrinkage present? 


Is a liquid or other hardener called for?_............ 
Is acid or moisture attacking floors? .................. 


Do floors permit easy trucking? 





Are there hazards to walkers? (Should not be slippery, 


rough, bumpy, splintery.) 





























Is application of waterproofing needed? .................-.-------.---- 
Are wrinkles or buckles present?..................... 


Are there bare spots? 


Are there low spots in which water collects?....... 





Are there leaks? 





Should slates, tiles, or flashings be replaced?...... 
Is skylight and window-operating equipment in order?...... 


Do gutters and leaders need repair or replacement?............ 
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Painting 


Check this sheet to determine condition of your BUILDINGS 





Attention Required 





Yes 
No Future Estimated 
Item C Location Yeu Give Cost Remarks 
or No Date 











Do ceilings and walls reflect sufficient light to maintain 


adequate illumination? _............... 


SEES ee eee Te 


Is interior painting needed?....................-.-.-------------------------- 


Is exterior painting needed? 





Do units of yard structures or equipment need painting? 


(Itemize.) 





Does equipment of any kind need painting? (Itemize.).... 























Elevators, Passenger and Freight 





Are motors and controls in good condition? .......................... 


Are control cables O. K.? 





Are winding machines in good order?......................---------------- 


Are car cables in good condition? .....................-.- 


Are side rails and guides smooth and properly aligned?...... 


Are cars in need of repair? 





Are shaft doors in working order? ..............---.---.-------2---.00-------- 


Are signals functioning? _..................-- 


Are spare parts available?__............................ 
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Lighting 


Check this sheet to determine condition of your SERVICE EQUIPMENT 








Location 

















: Item 
—— . — 
Are recognized foot-candle values being maintained ?.......... 
Should wattage be increased ?...................-.......-----.-----.-----00-- 
Should painting for illumination be done?..........-........-..--.. 
i EEE a Pe RE eI 
FE fk. aE Ee ee ae 
© Are fixtures properly installed as to spacing and mounting 
heights? ; 
------ Is switching arranged for economy and flexibility?............ 
Are sufficient spare parts available?___..............-..---.-0-0-------- 





| Has inspection and cleaning schedule been arranged?.......... 























Is the heating system properly selected (i.e., is it adequate| 
and economical)? 





Is the system in good condition? 
} Should additional units (such as unit heaters) be installed? 





Do any units need to be relocated? 





¥ Is automatic control equipment in good order?................-... 
If not now being used, should automatic control equipment 
be installed? 











HIs the ventilating system properly selected (i.e., is it 
adequate and economical)? 





Should additional equipment be installed?........................... 


Does any part of the system need to be relocated ?_............... 
Do motors and controls check O. K.? (See corresponding 
items under electrical system for checking the details) 


rear aes 











Attention Required 
Now Future 
Yes = 
or No te) 
EES CESS aa eee! 

















jIs air conditioning system properly selected (i. e., is it 
adequate and economical)? 





| Should additional equipment be installed ?__.......-...... 
Do motors and controls check O. K.? (See corresponding 
items under electrical system for checking the details) 


i Is Le ee eae ee 
BO WO IN Ge A tinniniennsinic ect e 
iy Waa IE Ty Tisch csectcthcccenlnen 





Is cooling oqmpannet O. ms ? 























Lubricating Systems 





Have lubricating systems best suited to specific needs been 
selected? 





Are lubricating systems in proper working order? 








Are pipe lines (gas, air, water, vacuum, steam, oil) of 
sufficient capacity? 





Properly marked? 





Properly supported ?.... 
nk EE RIOD LE MORES Sk A Tee) 
Are gaskets and packings O. K. ?............-.-....--.-0-0---0-cee-cceeseeeoes 
Are the pipes made of materials best suited to the services? 


Are pumps in good working condition? 








Are compressors in good working condition?......................-...|- 
Are the inter-plant communication systems functioning? ...|- 
Is te automatic call system in good condition?...........|- 























er] 
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Check this sheet to determine condition of your SERVICE EQUIPMENT 
Miscellaneous (Cont'd) 



























| Now Future 
Item or Location Yes Give Estimated Remarks 





If not now used, is an automatic call system needed ?............].-------]--------------------|-----00-] --enenenen-nenee| enn oe enon en en en nen en|eon ne en nee eeeenee een eeeneee ens 
Are signal systems adequate and in good condition?............|--------|--------------------|---+----]---0--------200e| oon eenne en ecenenen n=] -nne ene nne ec eneeee nee ee en ee ens 


Is the fire protection adequate? eecesnessseenveeseesens|nnnnnene| aneaennennenn--ncnea[encennne|aceeeennenenenee|enneenneennnnnnennee|anennnnnennnnensenesennseneenn ns . 
Are sprinkler systems installed in all buildings where te 
nN A. TT Tere Ss Le! See eee E nT S Ar 


Te hese im good comdicscnnn 2a nnn nnn nnennnnneenen-fonencneefococon none ee r sas SE CT ee 
Is there enough hose? vn EE SS ET CS een E NT ee eI Ne 
Are extinguishers properly selected ?................-...-------e---e--s0-+-+|-----"+=]------ Se TOE eee eee Tene 


Are they properly charged?_...... ‘ 4 owe Sani kiiinnsaccbas tiie ent bisdbeseineininsaeneeeeniod _ 
Are directions for use of extinguisher equipment complete Are 
and prominently posted ?..........------..--...-.-..-..]-------- vais ante Pee ey LNT TEE i pe 


Are there enough hose houses?....................-..-------+---s0--s---see-0+|-="=2" | ee Le: an nee Is ; 



























































Are they fully equipped ?.............---.---.-------c---ce-ececeesn-nenecseeee]onenenee|-oneseneeenne= porccumejonencosee — scene tanning e D Are 
Can they be distinguished easily? paneannaiannesientsialininiontitlseaconeteniwnctiimiovaneiesmvenniensitaesssnemneniinisenisectnnbaceal pea 
Are there enough hydrants properly located and marked ?....|--------|--------------------|--------|----------------]--------------- ab eg Rane Me : Is 



































NOTE—The maintenance department can develop its own forms pare 
for use in making detailed check-up of production equipment. Bare 


NOTES a 
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ee ee 
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Is pi 
Doe: 
Do 1 
Hav 


Are | 


Are | 
Are ; 
Is st 


Are | 
Is d 


Are 1 
Is ele 
Is pl: 
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wowewes 


POT 5 





Is platform or body in good condition?....................-.-------. 


Speed Reducers 


Check this sheet to determine condition of your MECHANICAL EQUIPMENT 





Item 


Location 


Attention Required 





ow 


Future 


Estimated 
Cost 


Remarks 





Should any open gearing be replaced by reducers?.............. 
Are reducers and driving and driven equipment aligned?.. 


Are reducers properly and securely mounted ?....................|-------- 





Is any reducer overloaded? 
Are reducers sufficiently lubricated with lubricant best 
suited for temperature conditions?.....................-.-------- 


Are replacements of units or parts needed?........................---- 




















mite crane track in alignment?.... 

Are safety devices in working order? “(Fire extinguishers, 
guards, railings, track brushes, gongs, sirens.)............ 

Are mechanical parts in order? (Gears, shafting, end 


trucks, hoists, drums, brakes.)........ Se Ere ee Batata 


Are spare mechanical parts needed?................--.-------.----------+- 























Are hoists suited to services in which engaged? 





Are electrical motors and controls (including limit switches) 
in order? . 








Are spare parts available? 
Are cables in good condition?. 


t 





Are track and trolley in order? - 
Are units of air hoists in good condition? (Stuffing boxes, 
valves, hose, supports, trolleys.) 














Are conveyors suited to the applications? 








Have supports become impaired? 
Are belts in good condition? 
Are chains in good commen’ 








Are conveying units in good condition? ....................-..--..---- 
Are bearings in good condition? 





Should bearings se modernized? 





Does driving mechanism check O. K.?o.u.2n22.2.0.-0-2e0eeoee-e 
Do motors and controls check O. K.? 





Have safety and protective devices been applied?................ 
Are spare parts available? 





wwe en qe ne eee neocon 








——_ 





Are gasoline motors in good condition? 





Is steering gear O. K.? 
Are brakes O. K.? 


Is driving mechanism QO. K.? 
differential) 


Are wheels, bearings, and tires in good condition?_............ 








(Clutch, transmission, 





Is elevating mechanism in good condition?........................ 
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Mechanical Power Transmission in General 


Check this sheet to determine condition of your MECHANICAL EQUIPMENT 






























































Yes attention Required Seenten 

Item Location Yeu — Cost Remarks d 
e or No ate) ' 

Is the service flexible?_...................-- nskaibabistlaniicihedaenssfanteecnalncenes rennannnncctinnlenneenelanameusnstsccnnalineshsunsssvenwetncnfucdssiibisealavenackictncsostans 

Should individual drives replace group drives? .................-.--|-------- |--evnnnncnnvoreneans}ancennne|annasnenendsnastlontnmnnesensensnassifeatacssterestesetieasnininetais 
Should group drives replace individual drives?..................----|------ -|----- cacsvsnniccennl>nensiebcteiensannéesieteininenssschsseibeenebiunekbeseesetscnivnsnhaus 
Is each drive the best for its job? ...........--.-------------eeeeee|---- 2-2 [een nee fen nee e [one een eee een ee en nen eee ne ee en enne| enn en ene n ene eeennteeneeenenenee 
Is each drive properly laid out? Pe da a eg I a a a I og a a se ne eaten a f 
Are there quarter-turn and crossed belt drives that can be | \ 
NSS EEE | -nvcanncnansecccaese]onseosnalecnnacacanserses|ecnteeincennadsesiddfessauvenseencinessatocsorenscese 

Are all drives properly safeguarded?_.........--.------.-.--.--. 2 eee eC eS ee Saree Sane eT eee em 
Belts 

Are belts properly selected as to width and thickness? ......|_-.-.--- Pe Cee: ee SO Me Oe Mckee ee reed 

Are any belts overloaded? (Itemize.)....-.-.-----.------------------|--------|------------ ene ecene [enn ee cnn] enn e nce ence | enn cence ene ne ee een e ene ene cence nene teen nee 


Is the belting material suited to conditions of moisture, 


fumes, temperature, oil? 





Is belt tension correct? 














Do belts show evidence of burning? _..............--..---------------+---- 
nn TET ee 
eS OTE IE SAAT EN MeN 
Are belts dirty, cracked or dry?_......__-__---....-..-.----------- 
Are belts properly laced? Properly fastened?..............-.-.---- 
Are replacements or repairs needed? (Itemize.)_.........-.----. 














Are lineshafts heavy enough to avoid whip?...................------- 
een: ee 
Are hangers spaced properly?..............-.----.----.-.---------------------- 
Are hanger bearings suited to the services?..................-.-.------ 
Are pulleys selected as to material to fit the duty?............ 
Are pulleys true? Balanced?.. 

Are there too many or too few jack shafts?.. 


Have loose pulley bearings been eateeaeslt? ee 
Do clutches for line and countershaft drives suit the service, 
and are they in adjustment?................---.------------------------ 


Are motors securely mounted?.........-..-...---.------------+-0---0--0--0----+ 


Are couplings in alignment? ..................---------------------------0-0-----+ 








Are pulleys, couplings, etc. securely aeaihin ae 











Rt 











NE TLE LRT RN 


Are chain teeth worn?.... 


























Are any flexible couplings ill adapted? 





Is wee menivet. 





Are any couplings overloaded? 








Are replacements of units or parts needed?_.-.._.._.-..... 

















oe wen new e eww enone 
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y Shoul 


Is any 
Is any 
Shoul: 









Check this sheet to determine condition of your ELECTRICAL SYSTEM 
































































| Substation 
_ ie Attention Required 
i Loca “Now Future Estimated 
: ia No _ Yes Give Cost Remarks 
or No ate) 
lo ceU NII RU WI iii ica saienicsnnci ntti nec nset canna nae nop qesnseydehinesanddlagtesanpiansiinnednestesceswessininitdelpinemenccibaijen ra ametamatee 
Does transformer oil check O. K.?_....--.----.:c----ooreco-ssensssesecne: |onenena-|aaeeennnennnnnneenne|enneenne|eennnnneeennnene|pnnnenenennnannnnnae|aneenneeensnnnaeenmenenenennnnes 
© Are there ee needed? (Insulators, con- 
| tacts on switching and protective devices, instru- 
; ments, instrument transformers, etc.)....................-.-------. | -------- | pohienisibepdabwe suehe Gnas Pei bikn sax csmasina dice cos pincieaicepaelieeucn dace teatads Apeiae tena aae 
_ —} Are spare units or parts needed? (Itemize.).....................-.. | -------- | See eect eecieeeieeieieeees |-----------+--------]-----------2-7-20-0e-n2e-eeoo2- 
| Distribution 
— C: icine iecsenpetcnninonsiinivnes fowonnacifiseeasnin ony-ecanoddenausbyallaetniinicpieb ai | ia brik cea ipelaciaaaceel |  ahbsas sag iste hadeauab chalet dana 
® Will protective devices interrupt maximum » short circuit 
5 II serrsescicsenictctinicisabasanrewntcnnenersgincisnivevectinhtnngnnterren |owsnmnnabuscnnecnssiunewante|-eseineelentsnaneeosaaees Re ee ee Fiatgrin antactnavinpaoscenialanaalian 
-e Are main feeders of sufficient capacity to handle additional | | 
OS IS SSS ERT ART en ee ee NY ROMER: Smee ees ese ep ee [pie a. Seay ete eeeE Oe | She eee s eal | EEE NALA ROUSE ET Ae ee 
Tin CR IR Ay I aac oo sp fest ee ee ecg osteo a icesdcclidale ira’ SERRE te eee te 
BS Is voltage drop excessive at any point? 0.000. |------2=|------------2-2---e-[--- eee = sisia on nila ois cn wiingnoolbanakep pasa ane 
ee A 
| Is wiring system flexible? saiieieek : sail Pains eile seine ps aya aaa sang aa Zales a[aanenenvnasensnmasaahonewsnganntantanicatnaneneninomas 
| Do cables and wiring have anuvevenidl insulation re- | 
é ka a ic ceasctmrenhindna © <sn easel Fenanietiin rtheedaeesibabinating sclicwnngah<nbineidemea waste wma ais lente Gnaeeaannnis 
» Is insulation on conductors suitable for service conditions? | 
(Moisture, high temperature, etc.) ................. ee > ed NO Ra se A : | TEPER ETE ELE 2) Sete ar AR CNS ten Seer eS 
) Is departmental metering advisable? ........ iil cociman biter iene cenaicnssewonnensed walla wniccnpnd net sintl ta ee arctan alee eee 
§ Are plant load curves being taken to indicate efficient | | 
I aici a ig ac cnttnin Sandhicecceacbinidan Badaanend SPARES SERS SOON ERS ee are | nweivewns inn batimsiiealinsinaien tons scencdiieshetnatinaet ate 
| 
Are power factor corrective devices nang cienephie = SN an EAVES ENC Eee aeensan pra skeet aceon tal dane le ala ie emit 



































) Should magnetic control replace manual? =... 
Is any existing control unsafe?.................... 
Is any existing control unreliable?_............. 


ae 


Should latest type replace an existing type? 
» Should any specific parts be replaced? 






































i ° 
| Are any motors improperly loaded? 
f Are any of inadequate speed regulation? ............... 
“- _} Do any performance records warrant new motors?............. 
» Do windings, insulation, bearings, etc. need attention?.___. 
-- Could part of load be carried advantageously by synchron- 
fers ous motors? 
— Do repair cost records indicate need for motors ‘of o-her 
types? (Semi- or fully inclosed, anti-friction bearing, 
8 AERA Roe ero LeU SEN «NOT BO NDE eT PC NO 
~ ‘& Are there enough spare motors in stock? ..W..........-.0000-o--0----- 


) Are there sufficient coils, bearings, brushes, etc. in stock?.... 































Complete inspection of all elements in the electrical power system involves so many details that it would 
be impossible to include them here. The questions asked above are fundamental. 
| users of this chart will prefer to formulate and answer questions which apply specifically to their equipment 
and conditions. Space is provided below and on the other side of this sheet. 






It is expected that 
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